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ABSTRACT
This paper considers alternative policies for promoting skill formation that are targetted to different
stages of the life cycle. We demonstrate the importance of both cognitive and noncognitive skills
that are formed early in the life cycle in accounting for racial, ethnic and family background gaps
in schooling and other dimensions of socioeconomic success. Most of the gaps in college attendance
and delay are determined by early family factors. Children from better families and with high ability
earn higher returns to schooling. We find only a limited role for tuition policy or family income
supplements in eliminating schooling and college attendance gaps. At most 8% of American youth
are credit constrained in the traditional usage of that term. The evidence points to a high return to
early interventions and a low return to remedial or compensatory interventions later in the life cycle.
Skill and ability beget future skill and ability. At current levels of funding, traditional policies like
tuition subsidies, improvements in school quality, job training and tax rebates are unlikely to be
effective in closing gaps.
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Wkh dskrulvp wkdw wkh vrxufh ri d qdwlrq*v zhdowk lv wkh vnloo ri lwv shrsoh kdv vshfldo phdqlqj iru
frqwhpsrudu| Dphulfdq vrflhw|1 Jurzwk lq wkh txdolw| ri wkh zrunirufh kdv ehhq d pdmru vrxufh ri
surgxfwlylw| jurzwk dqg hfrqrplf prelolw| ryhu wkh sdvw fhqwxu|1 E| pdq| phdvxuhv/ vlqfh 4<;3
wkh txdolw| ri wkh zrunirufh kdv vwdjqdwhg ru lwv jurzwk kdv gudpdwlfdoo| vo r z h gg r z q+ v h hH o o z r r g /
5334> Mrujhqvrq dqg Kr/ 4<<<> GhOrqj/ Jroglq dqg Ndw}/ 5335,14 Iljxuh 4 vkrzv wkdw diwhu d kdoi
fhqwxu| ri surjuhvv/ frkruwv eruq diwhu 4<83 glg qrw lpsuryh pxfk/ ru dw doo/ rq wkh hgxfdwlrqdo
dwwdlqphqw ri wkhlu suhghfhvvruv1 Wklv lv wuxh iru Dphulfdqv ri doo udfldo dqg hwkqlf edfnjurxqgv1
Pruhryhu/ wkh vwdjqdwlrq lq hgxfdwlrqdo dwwdlqphqw lq wkh djjuhjdwh lv qrw gxh vroho| wr pljudwlrq1
Zkloh lppljudqwv duh pruh xqvnloohg/ dqg frqwulexwh wr jurzwk lq wkh srro ri xqvnloohg oderu/
vwdjqdwlrq lq djjuhjdwh froohjh sduwlflsdwlrq lv dovr irxqg dprqj qdwlyh eruq Dphulfdqv dowkrxjk
lppljudqwv frqwulexwh wr wkh jurzlqj srro ri kljk vfkrro gursrxwv +Iljxuh 5,1
Xqsohdvdqw dv wkhvh qxpehuv duh/ wkh r!fldo vwdwlvwlfv sdlqw dq ryhuo| rswlplvwlf slfwxuh ehfdxvh
wkh| frxqw h{dp0fhuwlhg kljk vfkrro htxlydohqwv +JHGv, dv kljk vfkrro judgxdwhv1 Dffruglqj wr
wkhvh vwdwlvwlfv wkh kljk vfkrro judgxdwlrq udwh lv lqfuhdvlqj dqg wkh kljkv f k r r og u r s r x wu d w h
ghfuhdvlqj +vhh Iljxuh 6D,1 Uhfhqw vwxglhv +Fdphurq dqg Khfnpdq/ 4<<6> Erhvho/ Dovdodp dqg
Vplwk/ 4<<;> dqg Khfnpdq/ Kvhh dqg Uxelqvwhlq/ 5334, vkrz wkdw JHGv shuirup wkh vdph lq wkh
oderu pdunhw dv kljk vfkrro gursrxwv zlwk frpsdudeoh vfkrrolqj ohyhov1 Wkh shufhqwdjh ri phdvxuhg
kljk vfkrro judgxdwhv zkr dfklhyh wkh ghjuhh e| urxwh ri wkh JHG lv jurzlqj dqg lv dv kljk dv
58( lq vrph vwdwhv +vhh Iljxuh 6E,1 Dv d uhvxow/ wkh txdolw| ri phdvxuhg kljk vfkrro judgxdwhv lv
ghfolqlqj1 Zkhq JHGv duh fodvvlhg dv gursrxwv/ wkh X1V1 kljk vfkrro gursrxw udwh lv lqfuhdvlqj
+vhh Iljxuh 6F,1
Wkh vorzgrzq lq wkh jurzwk ri wkh txdolw| ri wkh oderu irufh frphv lq d shulrg ri ulvlqj zdjh
4Wkh vorzgrzq lq wkh jurzwk ri oderu irufh txdolw| uhgxfhg surgxfwlylw| jurzwk diwhu 4<;3 e| 3146( shu |hdu1
Wklv uhgxfhv surgxfwlylw| jurzwk e| ;( +GhOrqj/ Jroglq dqg Ndw}/ 5335,1
5glhuhqwldov ehwzhhq vnloohg dqg xqvnloohg zrunhuv dqg frqwulexwhv wr wkh jurzwk lq wkrvh glhuhq0
wldov dqg wr ryhudoo zdjh lqhtxdolw|1 Wkh phdvxuhg zdjh suhplxp iru kljkhu vnloohg zrunhuv ehjdq
wr lqfuhdvh vxevwdqwldoo| durxqg 4<;3 +vhh Dxwru dqg Ndw}/ 4<<<,1 Lq uhvsrqvh wr wkhvh hfrqrplf
lqfhqwlyhv/ fkloguhq iurp fhuwdlq vrflrhfrqrplf jurxsv lqfuhdvhg wkhlu froohjh dwwhqgdqfh1 Krzhyhu/
wkh uhvsrqvh kdv qrw ehhq xqlirup dfurvv udfldo/ hwkqlf ru idplo| lqfrph jurxsv hyhq wkrxjk wkh
uhwxuq wr vfkrrolqj kdv lqfuhdvhg iru doo jurxsv1 Dgrohvfhqw zklwh pdoh kljk vfkrro judgxdwhv iurp
wkh wrs kdoi ri wkh idplo| lqfrph glvwulexwlrq ehjdq wr lqfuhdvh wkhlu froohjh jrlqj udwh lq 4<;3
+vhh Iljxuh 7,1 Wkrvh iurp wkh wklug txduwloh ri wkh idplo| lqfrph glvwulexwlrq zhuh ohvv olnho|
wr dwwhqg froohjh dqg ghod|hg wkhlu uhvsrqvh wr wkh ulvlqj zdjh suhplxp iru vnloo1 Wkh uhvsrqvh
zdvhyhqpruhghod|hgiruzklwhpdohkljkvfkrrojudgxdwhvdwwkherwwrpriwkhidplo|lqfrph
glvwulexwlrq1Wkhdouhdg|vxevwdqwldojdsvlqfroohje-jrlqjzlghqhg1Udfldodqghwkqlfjdsvlq
dwwhqgdqfh glhuhqwldov dovr zlghqhg +vhh Iljxuh 8,15 Ehfdxvh hgxfdwlrq lv d sulpdu| ghwhuplqdqw
ri hduqlqjv/ wkhvh uhvsrqvhv wr wkh qhz pdunhw iru vnloov zloo zlghq udfldo/ hwkqlf dqg idplo| ruljlq
zdjh glhuhqwldov lq wkh qh{w jhqhudwlrq/ pdnlqj wkh Dphulfd ri wrpruurz pruh xqhtxdo1
Lq wkh idfh ri ghfolqlqj uhdo zdjhv iru orz vnloohg shuvrqv dqg ulvlqj uhdo uhwxuqv wr froohjh
judgxdwlrq/wkhXqlwhgVwdwhvlvqrzsurgxflqjdjuhdwhuiudfwlrqriorzvnloo/gursrxw|rxwkwkdq
lw zdv wkluw| |hduv djr1 Froohjh hquroophqw uhvsrqvhv wr wkh ulvlqj uhwxuq wr vfkrrolqj duh zhdn1
Wklv lv lq vslwh ri wkh jurzwk lq shu sxslo h{shqglwxuh lq sxeolf vfkrrov ryhu wkh sdvw 63 |hduv1
Wrjhwkhu zlwk wkh ghfolqh lq kljk vfkrro judgxdwlrq kdv frph d ghfolqh lq wkh shuirupdqfh ri
Dphulfdq vwxghqwv +Kdqxvkhn/ 5333,1 Dphulfd kdv dq xqghufodvv ri xqvnloohg dqg loolwhudwh shuvrqv
zlwk qr frxqwhusduw lq Qruwkhuq Hxursh +vhh Eodx dqg Nkdq/ 5334,1
Wkh sureohp lv fohdu1 Wkh vxsso| ri vnloohg zrunhuv lv qrw nhhslqj sdfh zlwk ghpdqg1 Krz wr
lqfuhdvh wkh vxsso| lq dq hfrqrplfdoo| h!flhqw zd| lv qrw vr fohdu/ dqg wkhuh duh pdq| dgyrfdwhv
ri ixqgdphqwdoo| glhuhqw srolflhv wkdw duh gl!fxow wr frpsduh ehfdxvh wkhlu frvwv dqg ehqhwv
5Iru zrphq/ wkh vxevwdqwldo hwkqlf/ udfldo dqg idplo| lqfrph jdsv glg qrw zlghq exw wkh| glg qrw vkulqn hlwkhu1
Vhfxodu wuhqgv grplqdwh wkh ihpdoh wlph vhulhv1
6duh qrw wdexodwhg1 Pdq| uhfhqw glvfxvvlrqv vhl}h xsrq wkh jdsv lq vfkrrolqj dwwdlqphqw e| idplo|
lqfrph/ hylghqw lq Iljxuh 7/ dv d pdmru fdxvdo idfwru1 Wkh jurzwk lq wxlwlrq frvwv ryhu wkh sdvw
wzhqw| |hduv dqg wkh ghfolqh lq wkh hduqlqjv ri idplolhv khdghg e| orz vnloo zrunhuv duh riwhq flwhg
wr h{sodlq froohjh dwwhqgdqfh sdwwhuqv +vhh Fduqhydoh dqg Iu|/ 5333 dqg Kdxvhu/ 4<<6,1 Srolflhv
duh sursrvhg wr uhgxfh wxlwlrq ru vxssohphqw idplo| uhvrxufhv ri fkloguhq lq wkh froohjh0jrlqj
|hduv1 \hw wkh hylghqfh suhvhqwhg lq wklv sdshu vxjjhvwv wkdw orqjhu whup idfwruv vxfk dv sduhqwdo
hqylurqphqwv dqg idplo| lqfrph dydlodeoh wr fkloguhq ryhu wkhlu hqwluh olih f|foh duh idu pruh ghflvlyh
lq surprwlqj froohjh uhdglqhvv dqg vrfldo dwwdfkphqw wkdq idplo| lqfrph lq wkh dgrohvfhqw |hduv1
Wklv hylghqfh vxjjhvwv wkdw idfwruv rshudwlqj gxulqj wkh hduo| fklogkrrg |hduv dqg fxoplqdwlqj lq
dgrohvfhqfh lq wkh irup ri fu|vwdool}hg frjqlwlyh delolwlhv/ dwwlwxghv/ dqg vrfldo vnloov sod| idu pruh
lpsruwdqw urohv wkdq wxlwlrq ru idplo| fuhglw frqvwudlqwv gxulqj wkh froohjh0jrlqj |hduv lq h{sodlqlqj
plqrulw|0pdmrulw| jdsv lq vrflrhfrqrplf dwwdlqphqw1 Lw vxjjhvwv wkdw wxlwlrq srolf| pd| eh pxfk
ohvv hhfwlyh wkdq srolflhv wkdw irvwhu frjqlwlyh delolwlhv1
Lq wklv sdshu zh fulwlfdoo| h{dplqh wkh fodlp wkdw oltxlglw| frqvwudlqwv lq wkh froohjh jrlqj |hduv
sod| d ixqgdphqwdo uroh lq h{sodlqlqj wkh jdsv hylghqw lq Iljxuh 71 Zh suhvhqw hylghqfh wkdw d
vpdoo jurxs ri shrsoh lv fuhglw0frqvwudlqhg lq wklv vkruw uxq vhqvh/ dqg wkdw srolflhv wkdw uholhyh
vxfk frqvwudlqwv pd| eh frvw hhfwlyh1 Qrqhwkhohvv/ uholhylqj doo vkruw0whup fuhglw frqvwudlqwv lv
xqolnho| wr vxevwdqwldoo| uhgxfh jdsv lq vfkrrolqj sduwlflsdwlrq1
Zh dovr vxjjhvw d ydulhw| ri rwkhu srolflhv wr lpsuryh wkh txdolw| ri vnloov lq wkh Dphulfdq
hfrqrp|1 Srolflhv wr lpsuryh wkh txdolw| ri vhfrqgdu| vfkrrov duh riwhq sxw iruzdug/ dqg ghedwhv
ryhu vxfk srolflhv duh lqwhqvh1 Zh dujxh wkdw wkh| duh xqolnho| wr kdyh dq| vxevwdqwldo hhfw xqohvv
pruh ixqgdphqwdo uhirupv lq lqfhqwlyhv lq vfkrrov duh pdgh1 Vhfrqg fkdqfh uhphgldwlrq surjudpv
vxfk dv sxeolfo| surylghg mre wudlqlqj ru h{dp fhuwlfdwlrq dv dq dowhuqdwlyh wr frqyhqwlrqdo kljk
vfkrro judgxdwlrq +JHG surjudpv, duh vrphwlphv vxjjhvwhg dv orz frvw/ hhfwlyh vwudwhjlhv wr
ryhufrph hduo| glvdgydqwdjh1 Zh vkrz wkdw wkh hfrqrplf uhwxuq wr vxfk surjudpv lv orz1 Wd{
dqg vxevlg| srolflhv duh dovr dgyrfdwhg1 Zh qg wkdw wkh| duh olnho| wr kdyh rqo| prghvw hhfwv
7rq vnloo irupdwlrq1 Srolflhv wr olplw wkh lppljudwlrq ri wkh xqvnloohg duh sursrvhg wr doohyldwh wkh
grzqzdugsuhvvxuhrqzdjhv dqgwruhgxfhlqhtxdolw|+Erumdv/4<<<,1Zhdujxhwkdwvxfksrolflhv
duh olnho| wr eh lqhhfwlyh1
Wkhuh lv qr vkruwdjh ri srolf| sursrvdov1 Wkhuh lv/ krzhyhu/ d vkruwdjh ri hpslulfdo hylghqfh
rq wkh h!fdf| ri wkhvh srolflhv1 Qr frpprq iudphzrun kdv ehhq xvhg wr hydoxdwh wkhp1 Wkh
jrdo ri wklv sdshu lv wr surylgh hylghqfh rq wkh hhfwlyhqhvv ri dowhuqdwlyh srolfhv zlwklq d frpprq
frvw0ehqhw iudphzrun1
Wklv sdshu dqdo|}hv srolflhv wkdw duh ghvljqhg wr irvwhu vnloo irupdwlrq lq wkh Dphulfdq hfrqrp|1
Df h q w u d os u h p l v hr iw k l vs d s h ul vw k d wh  h f w l y hs r o l f |l ve d v h gr qh p s l u l f d oo| jurxqghg vwxglhv ri
w k hv r x u f h vr iw k hs u r e o h p vw k d ww k hs u r s r v h gs r o l f l h vd g g u h v v 1Z k l o hl wl vsrvvleoh wkurxjk wuldo
dqg huuru wr vwxpeoh rqwr hhfwlyh srolflhv zlwkrxw xqghuvwdqglqj wkh vrxufhv ri wkh sureohpv wkdw




dffxpxodwlrq lv d g|qdplf surfhvv1 Wkh vnloov dftxluhg lq rqh vwdjh ri wkh olih f|foh dhfw erwk
wkh lqlwldo frqglwlrqv dqg wkh whfkqrorj| ri ohduqlqj dw wkh qh{w vwdjh1 Kxpdq fdslwdo lv surgxfhg
ryhu wkh olih f|foh e| idplolhv/ vfkrrov dqg upv/ dowkrxjk prvw glvfxvvlrqv ri vnloo irupdwlrq irfxv
rq vfkrrov dv wkh pdmru surgxfhu ri vnloov/ ghvslwh d vxevwdqwldo erg| ri hylghqfh wkdw idplolhv
dqg upv duh pdmru surgxfhuv ri delolwlhv dqg vnloov1 D pdmru ghwhuplqdqw ri vxffhvvixo vfkrrov
lv vxffhvvixo idplolhv1 Vfkrrov zrun zlwk zkdw sduhqwv eulqj wkhp1 Wkh| rshudwh pruh hhfwlyho|
li sduhqwv uhlqirufh wkhp e| hqfrxudjlqj dqg prwlydwlqj fkloguhq1 Mre wudlqlqj surjudpv/ zkhwkhu
sxeolf ru sulydwh/ zrun zlwk zkdw idplolhv dqg vfkrrov vxsso| wkhp/ dqg fdqqrw uhphg| 53 |hduv
ri qhjohfw1
Uhfhqw vwxglhv lq fklog ghyhorsphqw +Vkrqnr dqg Skloolsv/ 5333, hpskdvl}h wkdw glhuhqw
vwdjhv ri wkh olih f|foh duh fulwlfdo wr wkh irupdwlrq ri glhuhqw w|shv ri delolwlhv1 Zkhq wkh rs0
8sruwxqlwlhv iru irupdwlrq ri wkhvh delolwlhv duh plvvhg/ uhphgldwlrq lv frvwo| dqg ixoo uhphgldwlrq lv
riwhq surklelwlyho| frvwo|1 Wkhvh qglqjv kljkoljkw wkh qhhg wr wdnh d frpsuhkhqvlyh ylhz ri vnloo
irupdwlrq ryhu wkh olih f|foh wkdw lv jurxqghg lq wkh ehvw vflhqfh dqg hfrqrplfv lq rughu wr ghylvh
hhfwlyh srolflhv1
D vwxg| ri kxpdq fdslwdo srolf| jurxqghg lq hfrqrplf dqg vflhqwlf ixqgdphqwdov lpsuryhv
rq d sxuho| hpslulfdo dssurdfk wr srolf| hydoxdwlrq wkdw uholhv rq hydoxdwlrqv ri surjudpv dqg
srolflhv lq sodfh ru suhylrxvo| h{shulhqfhg1 Zkloh dq| wuxvwzruwk| vwxg| ri hfrqrplf srolf| pxvw
eh jurxqghg lq gdwd/ lw lv dovr lpsruwdqw wr uhfrjql}h wkdw wkh srolflhv wkdw fdq eh hydoxdwhg
hpslulfdoo| duh rqo| d vpdoo vxevhw ri wkh srolflhv wkdw pljkw eh wulhg1 Li zh edvh vshfxodwlrq derxw
hfrqrplf srolflhv rq hfrqrplf ixqgdphqwdov/ udwkhu wkdq vroho| rq hvwlpdwhg wuhdwphqw hhfwv
wkdw duh rqo| zhdno| uhodwhg wr hfrqrplf ixqgdphqwdov/ zh duh lq d ehwwhu srvlwlrq wr wklqn eh|rqg
zkdw kdv ehhq wulhg wr sursrvh pruh lqqrydwlyh vroxwlrqv wr kxpdq fdslwdo sureohpv1 Wklv sdshu
lqyhvwljdwhv wkh vwxg| ri kxpdq fdslwdo srolf| e| sodflqj lw lq wkh frqwh{w ri hfrqrplf prghov ri
olih f|foh ohduqlqj dqg vnloo dffxpxodwlrq udwkhu wkdq irfxvlqj h{foxvlyho| rq zkdw srolflhv kdyh
zrunhg lq wkh sdvw1
Zh xvh wkh udwh ri uhwxuq/ lq fdvhv zkhuh lw lv mxvwlhg/ wr sodfh glhuhqw srolflhv rq d frpprq
irrwlqj1 Rxu mxvwlfdwlrq iru xvlqj wkh pdujlqdo udwh ri uhwxuq wr kxpdq fdslwdo frpsduhg wr wkh
pdunhw uhwxuq rq sk|vlfdo fdslwdo lq hydoxdwlqj kxpdq fdslwdo surmhfwv lv s u h v h q w h gl qD s s h q g l {
D1 Iru pdq|/ exw qrw doo/ kxpdq fdslwdo srolflhv lw lv dq dffxudwh jxlgh wr ghwhuplqlqj zkhuh wkh
qh{w groodu vkrxog eh vshqw1 Zh dovr frpsxwh suhvhqw ydoxhv ri dowhuqdwlyh srolflhv zkhuh srvvleoh1
Suhvhqw ydoxhv duh qrw vxemhfw wr wkh fulwlflvpv wkdw sodjxh wkh xvh ri udwhv ri uhwxuq1
Iljxuh 9 vxppdul}hv wkh pdmru wkhph ri wklv sdshu1 Lw sorwv wkh udwh ri uhwxuq wr kxpdq fdslwdo
dw glhuhqw vwdjhv ri wkh olih f|foh iru d shuvrq ri jlyhq delolwlhv1 Wkh krul}rqwdo d{lv uhsuhvhqwv
djh/ zklfk lv vxuurjdwh iru wkh djhqw*v srvlwlrq lq wkh olih f|foh1 Wkh yhuwlfdo d{lv uhsuhvhqwv wkh
udwh ri uhwxuq wr lqyhvwphqw dvvxplqj wkh vdph lqyhvwphqw lv pdgh dw hdfk djh1 Fhwhulv sdulexv
wkh udwh ri uhwxuq wr d groodu ri lqyhvwphqw pdgh zkloh d shuvrq lv |rxqj lv kljkhu wkdq wkh udwh
9ri uhwxuq wr wkh vdph groodu pdgh dw d odwhu djh1 Hduo| lqyhvwphqwv duh kduyhvwhg ryhu d orqjhu
krul}rq1 Lq dgglwlrq/ ehfdxvh hduo| lqyhvwphqwv udlvh wkh surgxfwlylw| +orzhu wkh frvwv, ri odwhu
lqyhvwphqwv/ kxpdq fdslwdo lv v|qhujlvwlf1 Wklv g|qdplf frpsohphqwdulw|l qk x p d ql q y h v w p h q w
zdv ljqruhg lq wkh hduo| zrun rq kxpdq fdslwdo +Ehfnhu/ 4<97,16 Ohduqlqj ehjhwv ohduqlqj/ vnloov
+erwk frjqlwlyh dqg qrq0frjqlwlyh, dftxluhg hduo| rq idflolwdwh odwhu ohduqlqj1 Iru dq h{whuqdoo|
vshflhg rssruwxqlw| frvw ri ixqgv u +uhsuhvhqwhg e| wkh krul}rqwdo olqh zlwk lqwhufhsw u lq Iljxuh
904,/ dq rswlpdo lqyhvwphqw vwudwhj| lv wr lqyhvw ohvv lq wkh rog dqg pruh lq wkh |rxqj1 Iljxuh 905
suhvhqwv wkh rswlpdo lqyhvwphqw txdqwlw| frxqwhusduw ri Iljxuh 9041
D vhfrqg lqwhusuhwdwlrq ri Iljxuh 904 wkdw zh ghyhors lq wklv sdshu lv wkdw lw lv dq hpslulfdo
ghvfulswlrq ri wkh hfrqrplf uhwxuqv wr lqyhvwphqw dw fxuuhqw ohyhov ri vshqglqj lq wkh Dphulfdq
hfrqrp|= wkh uhwxuq wr lqyhvwphqw lq wkh |rxqj lv dssduhqwo| txlwh kljk> wkhu h w x u qw rl q y h v w 0
phqwv lq wkh rog dqg ohvv deoh lv txlwh orz1 D vrfldoo| rswlpdo lqyhvwphqw vwudwhj| zrxog htxdwh
uhwxuqv dfurvv doo lqyhvwphqw ohyhov1 D fhqwudo hpslulfdo frqfoxvlrq ri wklv sdshu lv wkdw dw fxuuhqw
lqyhvwphqw ohyhov/ h!flhqf| lq sxeolf vshqglqj zrxog eh hqkdqfhg li kxpdq fdslwdo lqyhvwphqw
zhuh gluhfwhg pruh wrzdug wkh |rxqj dqg dzd| iurp rog/ xqvnloohg dqg loolwhudwh shuvrqv iru zkrp
kxpdq fdslwdo lv d srru lqyhvwphqw1
Rxu dqdo|vlv fkdoohqjhv wkh frqyhqwlrqdo srlqw ri ylhz wkdw htxdwhv vnloo zlwk lqwhooljhqfh/ dqg
gudzv rq d erg| ri uhvhdufk wkdw ghprqvwudwhv wkh lpsruwdqfh ri erwk frjqlwlyh dqg qrq0frjqlwlyh
vnloov lq ghwhuplqlqj vrflrhfrqrplf vxffhvv1 Erwk duh dhfwhg e| idplolhv dqg vfkrrov exw wkh|
glhu lq wkhlu pdoohdelolw| ryhu wkh olih f|foh zlwk qrq0frjqlwlyh vnloov ehlqj pruh pdoohdeoh wkdq
frjqlwlyh vnloov dw odwhu djhv1 Frjqlwlyh dqg qrq0frjqlwlyh glhuhqfhv e| idplo| lqfrph dqg idplo|
edfnjurxqg hphujh hduo| dqg shuvlvw1 Li dq|wklqj/ vfkrrolqj zlghqv wkhvh hduo| glhuhqfhv1
Fxuuhqw hgxfdwlrqdo srolf| dqg hfrqrplf dqdo|vlv irfxvhv rq whvwhg dfdghplf dfklhyhphqw dv
6Zulwh KEd dv wkh vwrfn ri kxpdq fdslwdo dw djh d dqg  KEd d vw k hu d w hr il q f u h d v hl qw k hk x p d qf d s l w d o
vwrfn1 Jhqhudol}lqj wkh fhoheudwhg Ehq0Srudwk prgho +4<9:, zh rewdlq wkdw kxpdq fdslwdo surgxfwlrq lv jryhuqhg
e|  KEd'IEKEd>LEv>d> zkhuh LEd lv wkh udwh ri lqyhvwphqw iru hdfk djh dqg zkhuh wkh vwrfn ri kxpdq fdslwdo
dqg wkh surgxfwlrq ixqfwlrq ghshqg rq wkh vwdjh ri wkh olih f|foh1 G|qdplf frpsohphqwdulw| dulvhv li
C5I
CKEdCLEd3 lv
d srvlwlyh pdwul{ +doo hohphqwv duh srvlwlyh,1
:wkh pdmru rxwsxw ri vfkrrov1 Sursrvhg shuirupdqfh hydoxdwlrq v|vwhpv duh r i w h qs u h p l v h gr qw k d w
lghd1 Hfrqrplf prghov ri vljqdoolqj dqg vfuhhqlqj dvvxph wkdw suhghwhuplqhg frjqlwlyh delolw| lv dq
lpsruwdqw ghwhuplqdqw li qrw wkh lpsruwdqw ghwhuplqdqw ri dfdghplf dqg hfrqrplf vxffhvv1 Uhfhqw
hylghqfh fkdoohqjhv wkhvh ylhzv1 Qr grxew/ frjqlwlyh delolw| lv dq lpsruwdqw idfwru lq vfkrrolqj dqg
oderu pdunhw rxwfrphv1 Dw wkh vdph wlph/ qrq0frjqlwlyh delolwlhv/ zkloh kdughu wr phdvxuh/ dovr
sod| dq lpsruwdqw uroh1
Qrq0frjqlwlyh delolwlhv pdwwhu erwk iru vxffhvv lq wkh oderu pdunhw dqg lq vfkrrolqj1 Wkhvh
qglqjv duh vxssruwhg e| vwxglhv ri hduo| fklogkrrg lqwhuyhqwlrqv wkdw sulpdulo| lpsuryh qrq0
frjqlwlyh vnloov/ zlwk vxevwdqwldo hhfwv rq vfkrrolqj dqg oderu pdunhw rxwfrphv/ exw rqo| zhdno|
dhfw frjqlwlyh delolw|1 Phqwrulqj surjudpv lq wkh hduo| whhqdjh |hduv fdq dovr dhfw wkhvh wudlwv1
Fxuuhqw dqdo|vhv ri vnloo irupdwlrq irfxv wrr pxfk rq frjqlwlyh delolw| dqgw rro l w w o hr qq r q 0 f r j q l w l y h
delolw| lq hydoxdwlqj kxpdq fdslwdo lqwhuyhqwlrqv1
Zh dovr ghsduw iurp wkh frqyhqwlrqdo kxpdq fdslwdo olwhudwxuh lq dqrwkhu uhvshfw1 Wkh hduo|
olwhudwxuh vwuhvvhg wkdw kxpdq fdslwdo wkhru| zdv dq dowhuqdwlyh wr delolw|0edvhg prghov ri hduqlqjv1
Lq rxu dqdo|vlv/ frjqlwlyh delolw| lv dhfwhg e| vfkrrolqj dqg idplo| edfnjurxqg1 Vfkrrolqj grhv
qrw htxdol}h glhuhqfhv lq frjqlwlyh delolw|1 Frjqlwlyh delolw| lv d irup ri kxpdq fdslwdo dqg qrw d
ulydo wr lw1
Wklv sdshu dovr vwuhvvhv wkh qhhg iru fohdu dqdo|wlfdo iudphzrunv iru frpsdulqj dowhuqdwlyh
srolflhv1 Jrrg hfrqrplf srolf| hydoxdwlrq dffrxqwv iru wkh olplwhg vl}h ri wkh jryhuqphqw exgjhw
dqg wkh rssruwxqlw| frvwv ri sxeolf ixqgv1 Vd|lqj wkdw dq hgxfdwlrqdo surmhfw hduqv d 43( udwh
ri uhwxuq dqg vkrxog eh vxssruwhg lv d phdqlqjohvv vwdwhphqw xqohvv wkh rssruwxqlwlhv irujrqh/
lqfoxglqj wkh rwkhu surmhfwv dqg wkh frvwv ri wd{ uhyhqxhv/ duh surshuo| dffrxqwhg iru1 Zh hpskdvl}h
wkh lpsruwdqfh ri frvw0ehqhw dqdo|vhv wkdw surshuo| dffrxqw iru wkh ixoo frvwv ri srolflhv/ lqfoxglqj
wkh vrfldo rssruwxqlw| frvwv ri ixqgv iru sxeolf surmhfwv1 Pdq| dqdo|vhv ri kxpdq fdslwdo surjudpv
ljqruh gluhfw frvwv dqg wkh frvwv ri wd{dwlrq lq suhvhqwlqj frvw0ehqhw fdofxodwlrqv1 Zkhq wkh| duh
frxqwhg surshuo|/ pdq| dssduhqwo| vxffhvvixo srolflhv duh vkrzq wr eh hfrqrplfdoo| xqsurwdeoh1
;Lw lv lpsruwdqw wr dffrxqw iru wkh srolflhv lq sodfh zkhq hydoxdwlqj qhz srolflhv wkdw duh lqwur0
gxfhg wr vxssohphqw h{lvwlqj hruwv1 Rqh vkrxog glvwlqjxlvk vwdwhphqwv derxw d zruog lq zklfk
wkhuh lv qr kxpdq fdslwdo srolf| iurp wkh zruog lq zklfk zh olyh1 Wkh uhohydqw txhvwlrq iru wklv sd0
shu lv zkhwkhu zh vkrxog lqfuhdvh fxuuhqw vxevlglhv wr hgxfdwlrq dqg mre wudlqlqj/ dqg qrw zkhwkhu
wkhuh vkrxog eh dq| vxevlglhv dw doo1 Dw d yhu| orz ohyho ri h{shqglwxuh/ lqfuhdvlqj vfkrrolqj txdolw|
lv nqrzq wr lpsuryh vfkrrolqj rxwfrphv1 Lqfuhdvlqj wkh ohyho ri vfkrrolqj xqgrxewhgo| surgxfhv h{0
whuqdolwlhv zkhq vfkrrolqj lv dw d orz ohyho1 Krzhyhu/ wkh fxuuhqw vxevlg| ri gluhfw frvwv wr vwxghqwv
dw pdmru sxeolf xqlyhuvlwlhv lq wkh X1V1 lv durxqg ;3( dqg wkh udwh lv hyhq kljkhu iru vhfrqgdu|
dqg sulpdu| vfkrrov1
Rqh wrslf zh gr qrw glvfxvv lv wkh fdvh iru vxevlglhv gxh wr kxpdq fdslwdo h{whuqdolwlhv1 Zkloh
vxfk h{whuqdolwlhv kdyh uhfhlyhg surplqhqw sod| lq wkh uhfhqw uhylydo ri jurzwk wkhru|/ qr hylghqfh
iru wkhp dw wkh fxuuhqw ohyho ri vshqglqj kdv ehhq irxqg1 Dq dffxpxodwlqj erg| ri hylghqfh
+Dfhprjox dqg Dqjulvw/ 5334> Khfnpdq/ Od|qh0Iduudu dqg Wrgg/ 4<<9> Khfnpdq dqg Nohqrz/
4<<; dqg rwkhuv, vxjjhvwv wkdw wkhvh wkhruhwlfdo srvvlelolwlhv duh hpslulfdoo| luuhohydqw1
Wklv sdshu lv rujdql}hg lqwr wkuhh sduwv1 Sduw 5 od|v wkh irxqgdwlrq iru rxu srolf| dqdo|vlv
e| h{dplqlqj wkh vrxufhv ri vnloo glvsdulwlhv1 D pdmru suhplvh ri rxu sdshu lv wkdw jrrg srolf| lv
edvhg rq d fohdu xqghuvwdqglqj ri wkh sureohpv wkdw wkh srolflhv duh lqwhqghg wr dgguhvv1 Zh vhhn
wr hohydwh wkh glvfxvvlrq ri vnloo irupdwlrq srolf| deryh wkh ohyho ri wkh vwdqgdug wuhdwphqw hhfw
dssurdfk zklfk glvfxvvhv zkdw zrunv dqg zkdw grhv qrw1 Lq Vhfwlrq 514/ zh suhvhqw hylghqfh
rq wkh uhodwlyh lpsruwdqfh ri vkruw whup fuhglw frqvwudlqwv dqg frjqlwlyh delolw| lq dffrxqwlqj iru
glvsdulwlhv lq hgxfdwlrqdo dwwdlqphqw +Hylghqfh rq mre wudlqlqj lv suhvhqwhg lq Sduw 6,1 Lq Vhfwlrq
515/ zh suhvhqw hylghqfh rq wkh hduo| ruljlq ri frjqlwlyh delolw| glhuhqwldov dqg wkhlu ghwhuplqdqwv1
Lq Vhfwlrq 516/ zh suhvhqw d vlplodu dqdo|vlv ri qrq0frjqlwlyh vnloov1
Sduw 6 gudzv rq wkh dqdo|vlv ri Sduw 5 dqg glvfxvvhv vshflf srolflhv1 Vhfwlrq 614 glvfxvvhv
srolflhv ghvljqhg wr lpsuryh sulpdu| dqg vhfrqgdu| vfkrrolqj1 Zh ghprqvwudwh wkh lqhhfwlyhqhvv
ri srolflhv ghvljqhg wr lpsuryh vfkrrolqj txdolw| dw h{lvwlqj ohyhov ri h{shqglwxuh zlwkrxw uhirupv
<lq lqfhqwlyhv dqg fkrlfhv lq vfkrrov1 Wkh| duh lqhhfwlyh lq d frvw ehqhw vhqvh1 Vhfwlrq 615
glvfxvvhv wkh hylghqfh rq hduo| fklogkrrg srolflhv1 Wkh juhdwhvw hhfw ri hduo| fklogkrrg surjudpv
lv rq qrq0frjqlwlyh vnloov/ prwlydwlrq dqg dfklhyhphqw/ qrw rq L1T1 Vhfwlrq 616 glvfxvvhv dgrohvfhqw
phqwrulqj srolflhv1 Zkdw zh nqrz derxw wkhp lv wkdw wkh| duh hhfwlyh dqg rshudwh sulpdulo|
wkurxjk prwlydwlrq ri sduwlflsdqwv1 Vhfwlrq 617 glvfxvvhv wkh hylghqfh rqw k hh  h f w l y h q h v vr ie r w k
sxeolf dqg sulydwh mre wudlqlqj surjudpv1 Zkloh vrph sxeolf surjudpv duh vxffhvvixo/ prvw duh qrw1
Sulydwh wudlqlqj lv pxfk pruh vxffhvvixo1 Zh suhvhqw hylghqfh wkdw sulydwh wudlqlqj uhlqirufhv hduo|
glhuhqwldov lq delolw| dqg vfkrrolqj exw frpshqvdwhv iru hduo| glvdgydqwdjhv lq dffhvv wr ixqgv1
Wklv odwwhu ihdwxuh ri sulydwh wudlqlqj whqgv wr rvhw wkh g|qdplf frpsohphqwdulw| ri wkh iruphu
ihdwxuh1 Rq qhw/ mre wudlqlqj lv qhxwudo zlwk uhvshfw wr idplo| edfnjurxqg1 Vhfwlrq 618 glvfxvvhv
wd{ dqg vxevlg| srolf|1 Wd{ srolf| lv dq xqolnho| yhklfoh iru holplqdwlqj vnloo glhuhqwldov1 Vhfwlrq
619 glvfxvvhv wkh sureohp ri wkh wudqvlwlrq dqg wkh olnho| hhfwlyhqhvv ri zdjh vxevlglhv1 Vhfwlrq
61: eulh | glvfxvvhv pljudwlrq srolf|1 Wkh vhsdudwlrq ri Sduwv 5 dqg 6 lv idui u r ph { d f w 1 V r p h
ri wkh hylghqfh rq wkh vnloo irupdwlrq surfhvv lv rewdlqhg iurp dqdo|}lqj vshflf srolflhv1 Sduw 7
frqfoxghv1 Zh suhvhqw dq dsshqgl{ rq udwhv ri uhwxuq dqg glvfrxqw udwhv1
5 Vrxufhv ri Vnloo Glhuhqfhv
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Wkhuh lv d vwurqj uhodwlrqvkls ehwzhhq idplo| lqfrph dqg froohjh dwwhqgdqfh1 Iljxuh 7 glvsod|v
djjuhjdwh wlph vhulhv froohjh sduwlflsdwlrq udwhv iru 4;057 |hdu0rog Dphulfdq pdohv fodvvlhg e|
wkhlu sduhqwdo lqfrph1 Sduhqwdo lqfrph lv phdvxuhg lq wkh fklog*v odwh dgrohvfhqw |hduv1 Wkhuh duh
vxevwdqwldo glhuhqfhv lq froohjh sduwlflsdwlrq udwhv dfurvv idplo| lqfrph fodvvhv lq hdfk |hdu1 Wklv
sdwwhuq lv irxqg lq pdq| rwkhu frxqwulhv +vhh wkh hvvd|v lq Eorvvihog dqg Vkdylw/ 4<<6,1 Lq wkh
odwh 4<:3v ru hduo| 4<;3v/ froohjh sduwlflsdwlrq udwhv vwduw wr lqfuhdvh lq uhvsrqvh wr ulvlqj uhwxuqv
wr vfkrrolqj/ exw rqo| iru |rxwk iurp wkh wrs idplo| lqfrph jurxsv1 Wklv glhuhqwldo hgxfdwlrqdo
43uhvsrqvh e| lqfrph fodvv surplvhv wr shushwxdwh ru zlghq lqfrph lqhtxdolw| dfurvv jhqhudwlrqv dqg
dprqj udfh dqg hwkqlf jurxsv1
Wkhuh duh wzr/ qrw qhfhvvdulo| pxwxdoo| h{foxvlyh/ lqwhusuhwdwlrqv ri wklv hylghqfh1 Wkh frpprq
lqwhusuhwdwlrq ri wkh hylghqfh dqg wkh rqh wkdw jxlghv fxuuhqw srolf| lv wkh reylrxv rqh1 Fuhglw
frqvwudlqwv idflqj idplolhv lq d fklog*v dgrohvfhqw |hduv dhfw wkh uhvrxufhv uhtxluhg wr qdqfh d
froohjh hgxfdwlrq1 D vhfrqg lqwhusuhwdwlrq hpskdvl}hv pruh orqj0uxq idfwruv dvvrfldwhg zlwk kljkhu
idplo| lqfrph1 Lw qrwhv wkdw idplo| lqfrph lv vwurqjo| fruuhodwhg ryhu wkh olih f|foh1 Idplolhv zlwk
kljk lqfrph lq wkh dgrohvfhqw |hduv duh pruh olnho| wr kdyh kljk lqfrph wkurxjkrxw wkh fklog*v olih
dw krph1 Ehwwhu idplo| uhvrxufhv lq d fklog*v irupdwlyh |hduv duh dvvrfldwhg zlwk kljkhu txdolw| ri
hgxfdwlrq dqg ehwwhu hqylurqphqwv wkdw irvwhu frjqlwlyh dqg qrq0frjqlwlyh vnloov1
Erwk lqwhusuhwdwlrqv ri wkh hylghqfh duh frqvlvwhqw zlwk d irup ri fuhglw frqvwudlqw1 Wkh uvw/
pruh frpprq/ lqwhusuhwdwlrq lv fohduo| frqvlvwhqw zlwk wklv srlqw ri ylhz1 Exw wkh vhfrqg lqwhu0
suhwdwlrq lv frqvlvwhqw zlwk dqrwkhu w|sh ri fuhglw frqvwudlqw= wkh lqdelolw| ri wkh fklog wr ex| wkh
sduhqwdo hqylurqphqw dqg jhqhv wkdw irup wkh frjqlwlyh dqg qrq0frjqlwlyh delolwlhv uhtxluhg iru
vxffhvv lq vfkrro1 Wklv lqwhusuhwdwlrq uhqghuv d pdunhw idloxuh dv d w|sh rif u h g l wf r q v w u d l q w 1 7
Wklv sdshu dujxhv rq txdqwlwdwlyh jurxqgv wkdw wkh vhfrqg lqwhusuhwdwlrq ri Iljxuh 7 lv e| idu
wkh pruh lpsruwdqw rqh1 Frqwuroolqj iru delolw| iruphg e| wkh hduo| whhqdjh |hduv/ sduhqwdo lqfrph
sod|v rqo| d plqru uroh1 Wkh hylghqfh iurp wkh XV suhvhqwhg lq wklv sdshu vxjjhvwv wkdw dw prvw ;(
ri Dphulfdq |rxwk duh vxemhfw wr vkruw0whup oltxlglw| frqvwudlqwv wkdw dhfw wkhlu srvw0vhfrqgdu|
vfkrrolqj1 Prvw ri wkh idplo| lqfrph jds lq hquroophqw lv gxh wr orqj0whup idfwruv wkdw surgxfh
wkh delolwlhv qhhghg wr ehqhw iurp sduwlflsdwlrq lq froohjh1
Lq wklv vhfwlrq/ zh uvw vxppdul}h wkh hylghqfh djdlqvw dq lq xhqwldo dujxphqw dgydqfhg e|
Fdug +4<<</ 5334, dqg rwkhuv1 Wkdw dujxphqw fodlpv wkdw wkh hylghqfh wkdw lqvwuxphqwdo yduldeohv
+LY, hvwlpdwhv ri wkh zdjh uhwxuqv wr vfkrrolqj +wkh Plqfhu frh!flhqw, h{fhhg ohdvw vtxduhv hvwl0
7Wkh vxjjhvwhg pdunhw idloxuh lv vrphzkdw zklpvlfdo vlqfh wkh suhihuhqfhv ri wkh fklog duh iruphg/ lq sduw/ e| wkh
idplo| lqwr zklfk kh2vkh lv eruq1 H{ srvw/ wkh fklog pd| qrw zlvk d glhuhqw idplo|/ qr pdwwhu krz srru wkh idplo|1
44pdwhv +ROV, lv hylghqfh ri wkh lpsruwdqfh ri vkruw0whup fuhglw frqvwudlqwv1 Zh glvfxvv zk| wklv
dujxphqw lv xqlqirupdwlyh derxw wkh suhvhqfh ru devhqfh ri vkruw whup fuhglw frqvwudlqwv1
Zh dovr frqvlghu rwkhu dujxphqwv dgydqfhg lq wkh olwhudwxuh lq vxssruw ri wkh hpslulfdo lp0
sruwdqfh ri vkruw0whup fuhglw frqvwudlqwv= +4, Ndqh +4<<7, fodlpv wkdw wkh vhqvlwlylw| ri froohjh
hquroophqw wr wxlwlrq lv juhdwhu iru shrsoh iurp srruhu idplolhv1 Juhdwhu wxlwlrq vhqvlwlylw| ri wkh
srru/ hyhq li hpslulfdoo| wuxh/ grhv qrw suryh wkdw wkh| duh frqvwudlqhg1 Ndqh*v hpslulfdo hylghqfh
kdv ehhq fkdoohqjhg e| Fdphurq dqg Khfnpdq +4<<</ 5334,1 Frqglwlrqlqj rq delolw|/ uhvsrqvhv
wr wxlwlrq duh xqlirup dfurvv lqfrph jurxsv1 +5, Fdphurq dqg Khfnpdq dovr vkrz wkdw dgmxvw0
lqj iru orqj0whup idplo| idfwruv +phdvxuhg e| delolw| ru sduhqwdo edfnjurxqg, prvwo| holplqdwhv
hwkqlf0udfldo jdsv lq vfkrrolqj1 Zh h{whqg wkhlu dqdo|vlv wr holplqdwh prvw ri wkh idplo| lqfrph
jdsv lq hquroophqw e| frqglwlrqlqj rq orqj0whup idfwruv1 +6, Zh dovr h{dplqh d uhfhqw txdolfdwlrq
ri wkh Fdphurq0Khfnpdq dqdo|vlv e| Hoozrrg dqg Ndqh +5333,/ zkr fodlp wr surgxfh hylghqfh ri
vxevwdqwldo fuhglw frqvwudlqwv1 Iru vhyhudo glphqvlrqv ri froohjh dwwhqgdqfh dgmxvwlqj iru orqj0whup
idfwruv holplqdwhv dq| uroh iru vkruw0whup fuhglw frqvwudlqwv dvvrfldwhg zlwk idplo| lqfrph1+ 7 ,
Zh dovr vfuxwlql}h wkh dujxphqwv dgydqfhg lq vxssruw ri vkruw0whup fuhglw frqvwudlqwv wkdw +d, wkh
udwh ri uhwxuq wr kxpdq fdslwdo lv kljkhu wkdq wkdw ri sk|vlfdo fdslwdo dqg +e, udwhv ri uhwxuq wr
hgxfdwlrq duh kljkhu iru lqglylgxdov iurp orz0lqfrph idplolhv1 Zh dovr uhylhz vrph ri wkh pdlq
qglqjv lq wkh hpslulfdo olwhudwxuh1
Wkh hylghqfh dvvhpeohg lq wklv vhfwlrq vxjjhvwv wkdw wkh uvw rughu h{sodqdwlrq iru jdsv lq
hquroophqw lq froohjh e| idplo| lqfrph lv orqj uxq idplo| idfwruv wkdw duh fu|vwdool}hg lq delolw|1
Vkruw0uxq lqfrph frqvwudlqwv sod| d uroh/ doehlw d txdqwlwdwlyho| plqru rqh1 Wkhuh lv vfrsh iru
lqwhuyhqwlrq wr doohyldwh wkhvh vkruw0whup frqvwudlqwv/ exw rqh vkrxog qrw h{shfw wr vxevwdqwldoo|
holplqdwh wkh hquroophqw jdsv lq Iljxuh 7 e| holplqdwlqj vxfk frqvwudlqwv1
4551414 Idplo| Lqfrph dqg Hquroophqw lq Froohjh
Wkh dujxphqw wkdw vkruw0whup idplo| fuhglw frqvwudlqwv duh wkh prvw sodxvleoh h{sodqdwlrq iru wkh
uhodwlrqvkls ghslfwhg lq Iljxuh 7 vwduwv e| qrwlqj wkdw kxpdq fdslwdo lv glhuhqw iurp sk|vlfdo
fdslwdo1 Zlwk wkh derolwlrq ri vodyhu| dqg lqghqwxuhg vhuylwxgh/ wkhuh lv qr dvvhw pdunhw iru kxpdq
fdslwdo1 Shrsoh fdqqrw vhoo uljkwv wr wkhlu ixwxuh oderu hduqlqjv wr srwhqwldo ohqghuv lq rughu wr
vhfxuh qdqflqj iru wkhlu kxpdq fdslwdo lqyhvwphqwv1 Hyhq li wkh| frxog/ wkhuh zrxog eh vxevwdqwldo
sureohpv lq hqiruflqj shuirupdqfh ri frqwudfwv rq ixwxuh hduqlqjv jlyhq wkdw shuvrqv frqwuro wkhlu
rzq oderu vxsso| dqg wkh hruw dqg txdolw| ri wkhlu zrun1 Wkh odfn ri froodwhudo dqg wkh lqdelolw| wr
prqlwru hruw duh zlgho| flwhg uhdvrqv iru fxuuhqw odujh0vfdoh jryhuqphqw lqwhuyhqwlrqv wr qdqfh
hgxfdwlrq1
Li shrsoh kdg wr uho| rq wkhlu rzq uhvrxufhv wr qdqfh doo ri wkhlu vfkrrolqj frvwv/ xqgrxewhgo|
wkh ohyho ri hgxfdwlrqdo dwwdlqphqw lq vrflhw| zrxog ghfolqh1 Wr wkh h{whqw wkdw vxevlglhv gr qrw
fryhu wkh ixoo frvwv ri wxlwlrq/ shuvrqv duh irufhg wr udlvh wxlwlrq wkurxjk sulydwh ordqv/ wkurxjk zrun
zkloh lq froohjh ru wkurxjk iruhjrqh frqvxpswlrq1 Wklv pd| dhfw wkh fkrlfh ri froohjh txdolw|/
wkh frqwhqw ri wkh hgxfdwlrqdo h{shulhqfh/ wkh ghflvlrq ri zkhq wr hqwhu froohjh/ wkh ohqjwk ri wlph
lw wdnhv wr frpsohwh vfkrrolqj/ dqg hyhq judgxdwlrq iurp froohjh1 Fkloguhq iurp idplolhv zlwk
kljkhu lqfrphv kdyh dffhvv wr uhvrxufhv wkdw duh qrw dydlodeoh wr fkloguhq iurp orz lqfrph idplolhv/
dowkrxjk fkloguhq iurp kljkhu0lqfrph idplolhv vwloo ghshqg rq wkh jrrg zloo ri wkhlu sduhqwv wr jdlq
dffhvv wr wkrvh ixqgv1 Olplwhg dffhvv wr fuhglw pdunhwv phdqv wkdw wkh frvwv ri ixqgv duh kljkhu iru
wkh fkloguhq ri wkh srru/ dqg wklv olplwv wkhlu hquroophqw lq froohjh18 Wklv vwru| dssduhqwo| h{sodlqv
wkh hylghqfh wkdw vkrzv wkdw wkh hquroophqw uhvsrqvh wr wkh ulvlqj hgxfdwlrqdo suhplxp wkdw ehjdq
lq wkh odwh 4<:3v ru hduo| 4<;3v zdv frqfhqwudwhg lq wkh wrs kdoi ri wkh idplo| lqfrph glvwulexwlrq1
8Hylghqfh rq hgxfdwlrqdo uhvsrqvhv wr wxlwlrq vxevlglhv lv vrphwlphv plvwdnhqo| lqwhusuhwhg dv hylghqfh rq fuhglw
f r q v w u d l q w v 1W k hs x u f k d v hr ih g x f d w l r ql vj r y h u q h ge |w k hv d p hs u l q f l s o h vwkdw jryhuq wkh sxufkdvh ri rwkhu jrrgv1
Wkh orzhu wkh sulfh/ wkh pruh olnho| duh shrsoh wr ex| wkh jrrg1 G|qduvnl +5333, suhvhqwv uhfhqw hylghqfh derxw wkh
vwuhqjwk ri wkhvh wxlwlrq hhfwv wkdw lv frqvlvwhqw zlwk d orqj olqh ri uhvhdufk1 Lq dgglwlrq/ wkhuh lv/ xqgrxewhgo|/ d
frqvxpswlrq frpsrqhqw wr hgxfdwlrq1 Idplolhv zlwk kljkhu lqfrphv pd| ex| pruh ri wkh jrrg iru wkhlu fkloguhq
dqg ex| kljkhu txdolw| hgxfdwlrq dv zhoo1 Wklv zloo frqwulexwh wr wkh uhodwlrqvkls glvsod|hg lq Iljxuh 71
46Orz0lqfrph zklwhv dqg plqrulwlhv ehjdq wr uhvsrqg wr wkh ulvh lq wkh uhwxuq wr froohjh hgxfdwlrq
rqo| lq wkh 4<<3v1 Wkh uhgxfwlrq lq wkh uhdo lqfrphv ri idplolhv lq wkh erwwrpk d o ir iw k hi d p l o |
lqfrph glvwulexwlrq frxsohg zlwk d jurzwk lq uhdo wxlwlrq frvwv dssduhqwo| frqwulexwhv wr jurzlqj
glvsdulw| ehwzhhq wkh froohjh dwwhqgdqfh ri wkh fkloguhq ri wkh ulfk dqg ri wkh srru1
Dq dowhuqdwlyh lqwhusuhwdwlrq ri wkh vdph hylghqfh lv wkdw orqj0uxq idplo| dqg hqylurqphqwdo
idfwruv sod| d ghflvlyh uroh lq vkdslqj wkh delolw| dqg h{shfwdwlrqv ri fkloguhq1 Idplolhv zlwk kljkhu
ohyhov ri uhvrxufhv surgxfh kljkhu0txdolw| fkloguhq zkr duh ehwwhu deoh wr shuirup lq vfkrro dqg
wdnh dgydqwdjh ri wkh qhz pdunhw iru vnloov1
Fkloguhq zkrvh sduhqwv kdyh kljkhu lqfrph kdyh dffhvv wr ehwwhu txdolw| sulpdu| dqg vhfrqgdu|
vfkrrov1 Fkloguhq*v wdvwhv iru hgxfdwlrq dqg wkhlu h{shfwdwlrqv derxw wkhlu olih fkdqfhv duh vkdshg
e| wkrvh ri wkhlu sduhqwv1 Hgxfdwhg sduhqwv duh ehwwhu deoh wr ghyhors vfkrodvwlf dswlwxgh lq wkhlu
fkloguhq e| dvvlvwlqj dqg gluhfwlqj wkhlu vwxglhv1 Zkdw lv nqrzq derxw frjqlwlyh delolw| lv wkdw lw lv
iruphg uhodwlyho| hduo| lq olih dqg ehfrphv ohvv pdoohdeoh dv fkloguhq djh1 E| djh 47/ lqwhooljhqfh dv
phdvxuhg e| L1T1 whvwv vhhpv wr eh idluo| zhoo vhw +vhh wkh hylghqfh vxppdul}hg lq Khfnpdq/ 4<<8,1
Qrq0frjqlwlyh vnloov dsshdu wr eh pruh pdoohdeoh xqwlo wkh odwh dgrohvfhqw |hduv +Khfnpdq/ 5333,1
Wkh lq xhqfhv ri idplo| idfwruv suhvhqw iurp eluwk wkurxjk dgrohvfhqfh dffxpxodwh wr surgxfh
delolw| dqg froohjh uhdglqhvv1 E| wkh wlph lqglylgxdov qlvk kljk vfkrro dqg vfkrodvwlf delolw| lv
ghwhuplqhg/ wkh vfrsh ri wxlwlrq srolf| iru surprwlqj froohjh dwwhqgdqfh wkurxjk errvwlqj frjqlwlyh
dqg qrq0frjqlwlyh vnloov lv juhdwo| glplqlvkhg1
Wkh lqwhusuhwdwlrq wkdw vwuhvvhv wkh uroh ri idplo| dqg wkh hqylurqphqw grhv qrw qhfhvvdulo|
uxoh rxw vkruw0whup eruurzlqj frqvwudlqwv dv d sduwldo h{sodqdwlrq iru Iljxuh 71 Krzhyhu/ li wkh
qdqfhv ri srru exw prwlydwhg idplolhv klqghu wkhp iurp surylglqj ghfhqw hohphqwdu| dqg vhf0
rqgdu| vfkrrolqj iru wkhlu fkloguhq/ dqg surgxfh d orz ohyho ri froohjh uhdglqhvv/ jryhuqphqw srolf|
dlphg dw uhgxflqj wkh vkruw0whup eruurzlqj frqvwudlqwv iru wkh froohjh h{shqvhv ri wkrvh fkloguhq
gxulqj wkhlu froohjh0jrlqj |hduv lv xqolnho| wr eh hhfwlyh lq vxevwdqwldoo| forvlqj wkh jdsv lq Iljxuh
71 Srolf| wkdw lpsuryhv wkh hqylurqphqwv wkdw vkdsh delolw| zloo eh d pruh hhfwlyh dyhqxh iru
47lqfuhdvlqj froohjh hquroophqw lq wkh orqj uxq1 Wkh lvvxh fdq eh vhwwohg hpslulfdoo|1 Vxusulvlqjo|/
olwwoh gdwd kdv ehhq eurxjkw wr ehdu rq wklv txhvwlrq xqwlo uhfhqwo|1
Wkh iroorzlqj h{shulphqw fdswxuhv wkh hvvhqfh ri wkh glvwlqfwlrq zh duh pdnlqj1 Vxssrvh
idplolhv sduwlflsdwh lq orwwhulhv wkdw duh dgmxvwhg wr kdyh wkh vdph h{shfwhg suhvhqw ydoxh +dw djh
}hur ri wkh fklog, exw kdyh glhuhqw dzdug gdwhv1 Fuhglw pdunhwv duh dvvxphg wr eh lpshuihfw/
dw ohdvw lq sduw/ vr wkh wlplqj ri uhfhlswv pdwwhuv1 D idplo| wkdw zlqv lq wkh fklog*v dgrohvfhqw
|hduv lv frpsduhg wr d idplo| wkdw zlqv lq wkh fklog*v hduo| irupdwlyh |hduv1 Wkh fklog iurp wkh
idplo| wkdw zlqv odwh zrxog odfn doo ri wkh ehqhwv ri lqyhvwphqw lq wkh hduo|| h d u vr iw k hf k l o gw k d w
wkh fklog iurp wkh idplo| wkdw zlqv hduo| zrxog uhfhlyh1 Wkh fklog iurp wkh odwh0zlqqlqj idplo|
zrxog eh olnho| wr kdyh orzhu ohyho ri frjqlwlyh dqg qrq0frjqlwlyh delolwlhv wkdq wkh fklog iurp wkh
hduo|0zlqqlqj idplo|1 Zkloh qrqh ri wkh gdwd zh srvvhvv duh dv fohdq dv wkh gdwd jhqhudwhg e| wklv
k|srwkhwlfdo h{shulphqw/ wdnhq dv d zkroh wkh| srlqw lq wkh vdph jhqhudo gluhfwlrq1
Lq wklv vxevhfwlrq/ zh fulwlfdoo| h{dplqh wkh hylghqfh lq wkh olwhudwxuh dqg suhvhqw qhz dujx0
phqwv dqg hylghqfh ri rxu rzq1 Wkhuh lv hylghqfh iru erwk vkruw0uxq dqg orqj0uxq fuhglw frqvwudlqwv1
Orqj0uxq idplo| lq xhqfh idfwruv surgxfh erwk frjqlwlyh dqg qrq0frjqlwlyh delolw| wkdw ylwdoo| di0
ihfw vfkrrolqj1 Glhuhqfhv hphujh hduo| dqg/ li dq|wklqj/ duh vwuhqjwkhqhg lq vfkrro1 Frqglwlrqlqj
rq orqj0whup idfwruv holplqdwhv prvw ri wkh hhfw ri idplo| lqfrph lq wkh dgrohvfhqw |hduv rq froohjh
hquroophqw ghflvlrqv iru prvw shrsoh/ h{fhsw iru d vpdoo iudfwlrq ri |rxqj shrsoh1 Zh uhdfk vlplodu
frqfoxvlrqv derxw rwkhu glphqvlrqv ri froohjh sduwlflsdwlrq  ghod| ri hqwu|/ qdo judgxdwlrq/ ohqjwk
ri wlph wr frpsohwh vfkrro dqg froohjh txdolw|1 Iru vrph ri wkrvh glphqvlrqv/ dgmxvwlqj iru orqj0uxq
idfwruv holplqdwhv ru hyhq ryhu0dgmxvwv wkh idplo| lqfrph jdsv1 Dw prvw/ ;( ri Dphulfdq |rxwk duh
frqvwudlqhg1 Fuhglw frqvwudlqwv lq wkh odwh dgrohvfhqw |hduv sod| d uroh iru d vpdoo jurxs ri |rxwk
zkr fdq eh wdujhwhg1
Ehiruh wxuqlqj wr rxu pdlq hylghqfh/ zh eulh | uhylhz dqg fulwlfl}h wkh dujx p h q ww k d wf r p 0
sdulvrqv ehwzhhq LY dqg ROV hvwlpdwhv ri wkh uhwxuqv wr vfkrrolqj duh lqirupdwlyh derxw wkh
lpsruwdqfh ri fuhglw frqvwudlqwv1
4851415 ROV/ LY dqg Hylghqfh Rq Fuhglw0Frqvwudlqhg Vfkrrolqj
D odujh erg| ri olwhudwxuh ghyrwhg wr wkh hvwlpdwlrq ri fdxvdo hhfwv ri vfkrrolqj kdv irxqg
wkdw lq pdq| dssolfdwlrqv lqvwuxphqwdo yduldeoh hvwlpdwhv ri wkh uhwxuq wr vfkrrolqj h{fhhg ruglqdu|
ohdvw vtxduhv hvwlpdwhv +vhh Julolfkhv/ 4<::> Fdug/ 4<<</ 5334,1 Uhvhdufkhuv kdyh xvhg frpsxovru|
vfkrrolqj odzv/ glvwdqfh wr wkh qhduhvw froohjh ru wxlwlrq dv wkhlu lqvwuxphqwv wr hvwlpdwh wkh uhwxuq
wr vfkrrolqj1
Vlqfh LY fdq eh lqwhusuhwhg dv hvwlpdwlqj wkh uhwxuq wr vfkrrolqj iru wkrvh lqgxfhg wr fkdqjh
wkhlu vfkrrolqj vwdwxv e| wkh vhohfwhg lqvwuxphqw/ qglqj kljkhu uhwxuqv iru fkdqjhuv vxjjhvwv wkdw
wkh| duh fuhglw0frqvwudlqhg shuvrqv zkr idfh kljkhu pdujlqdo frvwv ri vfkrrolqj1 Wklv dujxphqw kdv
ehfrph yhu| srsxodu lq uhfhqw uhvhdufk lq wkh hfrqrplfv ri hgxfdwlrq +vhh h1j1 Ndqh/ 5334/ dqg
GhOrqj/ Jroglq dqg Ndw}/ 5335,1
Iru wkuhh uhdvrqv/ wklv hylghqfh lv qrw frqylqflqj rq wkh lvvxh ri wkh h{lvwhqfh ri fuhglw frq0
vwudlqwv1 Iluvw/ wkh ydolglw| ri wkh lqvwuxphqwv xvhg lq wklv olwhudwxuh lv txhvwlrqdeoh +Fduqhlur dqg
Khfnpdq/ 5335,1 Wkhvh lqvwuxphqwv v|vwhpdwlfdoo| eldv xszdug wkh hvwlpdw h gu h w x u qw rv f k r r o 0
lqj1 Vhfrqg/ hyhq judqwlqj wkh ydolglw| ri wkh lqvwuxphqwv/ wkh LY0ROV hylghqfh lv frqvlvwhqw zlwk
hpslulfdoo| zhoo hvwdeolvkhg prghov ri vhoi0vhohfwlrq ru frpsdudwlyh dgydqwdjh lq wkh oderu pdunhw
hyhq lq wkh devhqfh ri fuhglw frqvwudlqwv +Fduqhlur/ Khfnpdq dqg Y|wodflo/ 5334 dqg Fduqhlur dqg
Khfnpdq/ 5335,1 Wklug/ wkh dujxphqw ljqruhv wkh txdolw| pdujlq1 Rqh pdqlihvwdwlrq ri fuhglw
frqvwudlqwv lv orzhu0txdolw| vfkrrolqj1 Vwxghqwv zloo dwwhqg wzr0|hdu vfkrrov lqvwhdg ri irxu0|hdu
vfkrrov/ ru zloo dwwhqg orzhu0txdolw| vfkrrov dw dq| ohyho ri dwwdlqhg |hduv ri vfkrrolqj1 Wklv ohdgv
wr d orzhu Plqfhu uhwxuq wr fuhglw frqvwudlqhg shrsoh lqgxfhg wr dwwhqg vfkrrolqj1 Iru ixuwkhu
hoderudwlrq ri wkhvh dujxphqwv vhh Fduqhlur dqg Khfnpdq +5335,1
Dq dgglwlrqdo fulwlflvp ri wklv olwhudwxuh lv wkdw/ lq jhqhudo/ LY grhv qrw lghqwli| wkh fuhglw0
frqvwudlqhg shrsoh iru zkrp lw zrxog eh xvhixo wr wdujhw dq lqwhuyhqwlrq1 Xvlqj d gluhfw phwkrg
olnh wkh rqh ghvfulehg qh{w zh fdq lghqwli| d jurxs ri kljk0delolw| shrsoh zkr duh qrw jrlqj wr
49froohjh dqg zh fdq wdujhw srolf| lqwhuyhqwlrqv wrzdugv wkhp1
51416 Dgmxvwlqj Idplo| Lqfrph Jdsv e| Delolw| ru Rwkhu Orqj0Whup Idplo| Idfwruv
D pruh gluhfw dssurdfk wr whvwlqj wkh uhodwlyh lpsruwdqfh ri orqj0uxq idfwruv yv1 vkruw0uxq fuhglw
frqvwudlqwv lq dffrxqwlqj iru wkh hylghqfh lq Iljxuh 7 lv wr frqglwlrq rq orqj0uxq idfwruv dqg
h{dplqh li wkhuh lv dq| dgglwlrqdo uroh iru vkruw0uxq fuhglw frqvwudlqwv1 Frqglwlrqlqj rq revhuydeohv
dovr rhuv wkh surplvh ri lghqwli|lqj vshflf vxejurxsv ri shuvrqv zkr pljkw eh frqvwudlqhg dqg
zkr pljkw eh wdujhwhg e| srolflhv1
Fdphurq dqg Khfnpdq +4<<;/ 4<<</ 5334, frpsduh wkh hvwlpdwhg hhfwv ri idplo| edfnjurxqg
dqg idplo| lqfrph rq froohjh dwwhqgdqfh/ frqwuroolqj iru vfkrodvwlf delolw| +DITW,1 Phdvxuhg
vfkrodvwlf delolw| lv lq xhqfhg e| orqj0whup idplo| dqg hqylurqphqwdo idfwruv/ zklfk duh lq wxuq
surgxfhg e| wkh orqj0whup shupdqhqw lqfrph ri idplolhv1 Wr wkh h{whqw wkdw wkh lq xhqfh ri idplo|
lqfrph rq froohjh dwwhqgdqfh lv glplqlvkhg e| wkh lqfoxvlrq ri vfkrodvwlf delolw| lq dq dqdo|vlv ri
froohjh dwwhqgdqfh/ rqh zrxog frqfoxgh wkdw orqj0uxq idplo| idfwruv fu|vwdool}hg lq DITW vfruhv
duh wkh gulylqj irufh ehklqg vfkrrolqj dwwdlqphqw/ dqg qrw vkruw0whup fuhglw frqvwudlqwv1 Ilwwlqj
do l i hf | f o hp r g h or iv f k r r o l q jw rdv x e v d p s o hr iw k hQ O V \g d w dr q| r x w kz l w kD ITW phdvxuhg
ehiruh kljk vfkrro judgxdwlrq/ Fdphurq dqg Khfnpdq h{dplqh zkdw sruwlrq ri wkh jds lq vfkrro
dwwhqgdqfh dw ydulrxv ohyhov ehwzhhq plqrulw| |rxwk dqg zklwhv lv gxh wr idplo| lqfrph/ wr wxlwlrq
frvwv/ dqg wr idplo| edfnjurxqg1 9 Wkh| qg wkdw zkhq wkh| gr qrw frqwuro iru delolw| phdvxuhg dw
dq hduo| djh/ derxw kdoi +8 srlqwv, ri wkh 44 srlqw jds ehwzhhq eodfn dqg zklwh froohjh dwwhqgdqfh
udwhv lv gxh wr idplo| lqfrph> pruh wkdq kdoi +7 srlqwv, ri wkh : srlqw glhuhqfh ehwzhhq Klvsdqlfv
dqg zklwhv lv gxh wr idplo| lqfrph1 Zkhq vfkrodvwlf delolw| lv dffrxqwhg iru/ rqo| rqh kdoi ri rqh
srlqw ri wkh 44 srlqw eodfn0zklwh jds lv h{sodlqhg iru idplo| lqfrph1 Iru Klvsdqlfv/ wkh jds dfwx0
doo| zlghqv zkhq idplo| lqfrph lv lqfoxghg lq wkh hpslulfdo prgho1 Htxdol}lqj delolw| pruh wkdq
dffrxqwv iru plqrulw|0pdmrulw| froohjh dwwhqgdqfh jdsv1 Frpsdudeoh uhvxowv duh rewdlqhg zkhq
9Vhh EOV +5334, iru d ghvfulswlrq ri wkh QOV\ gdwd1
4:wkh| dgmxvw iru sduhqwdo hgxfdwlrq dqg idplo| vwuxfwxuh1:Wkh hhfwv ri wxlwlrq rq froohjh hqwu| duh
dovr juhdwo| zhdnhqhg zkhq phdvxuhv ri delolw| duh lqfoxghg1 Delolw| dqg qrw qdqfldo uhvrxufhv lq
wkh whhqdjh |hduv dffrxqwv iru surqrxqfhg plqrulw|0pdmrulw| glhuhqfhv lq vfkrrolqj dwwdlqphqw1
Wkh glvlqfhqwlyh hhfwv ri froohjh wxlwlrq rq froohjh dwwhqgdqfh duh gudpdwlfdoo| zhdnhqhg zkhq
delolw| lv lqfoxghg lq wkh dqdo|vlv ri froohjh dwwhqgdqfh1 Wklv dqdo|vlv vxjjhvwv wkdw lw lv orqj0uxq
idfwruv wkdw ghwhuplqh froohjh dwwhqgdqfh/ qrw vkruw0whup eruurzlqj frqvwudlqwv/ wkdw h{sodlq wkh
hylghqfh lq Iljxuh 71
Lw lv vrphwlphv fodlphg wkdw wkh hquroophqw uhvsrqvhv wr wxlwlrq vkrxog eh odujhu iru frqvwudlqhg
+orz0lqfrph, shuvrqv +vhh Ndqh/ 4<<7/ dqg wkh vxuyh| lq Hoozrrg dqg Ndqh/ 5333,1 Wklv grhv qrw
iroorz iurp dq| uljrurxv dujxphqw1; Wdeoh 4/ wdnhq iurp Fdphurq dqg Khfnpdq +4<<<,/ h{solflwo|
dgguhvvhv wklv lvvxh hpslulfdoo|1 Lw uhsruwv hvwlpdwhv ri wxlwlrq uhvsrqvhv e| idplo| lqfrph lq
wkh dgrohvfhqw |hduv ri wkh fklog qrw dgmxvwlqj dqg dgmxvwlqj iru DITW +vhh sdqhov E dqg F/
uhvshfwlyho|,1< Hyhq zlwkrxw dgmxvwlqj iru DITW/ wkhuh lv qr sdwwhuq lq wkh hvwlpdwhg wxlwlrq
uhvsrqvh e| idplo| lqfrph ohyho1 Zkhq wkh dxwkruv frqglwlrq rq delolw|/ wxlwlrq hhfwv ehfrph
vpdoohu +lq devroxwh ydoxh, dqg qr sdwwhuq e| idplo| lqfrph lv dssduhqw1 Hyhq li wkh dujxphqw kdg
wkhruhwlfdo ydolglw|/ wkhuh lv qr hpslulfdo vxssruw iru lw1
:Wkh dxwkruv frqglwlrq rq dq hduo| phdvxuh ri delolw| qrw frqwdplqdwhg e| wkhi h h g e d f ni u r pv f k r r o l q jw rw h v w
vfruhv wkdw lv grfxphqwhg lq Kdqvhq/ Khfnpdq dqg Pxoohq +5335,1
;Pxooljdq +4<<:, vkrzv wkdw/ lq wkh frqwh{w ri d Ehfnhu0Wrphv prgho/ wxlwlrq hodvwlflwlhv iru kxpdq fdslwdo
dffxpxodwlrq duh juhdwhu +lq devroxwh ydoxh, iru xqfrqvwudlqhg shrsoh1 Klv surri hdvlo| jhqhudol}hv wr pruh jhqhudo
suhihuhqfhv +uhvxowv duh dydlodeoh rq uhtxhvw iurp wkh dxwkruv,1 E| d vwdqgdug dujxphqw lq glvfuhwh fkrlfh/ Ndqh*v
fodlp fdqqrw eh uljrurxvo| hvwdeolvkhg1 Ohw V 'li L Ew>[ D % zkhuh L lv dq lqgh{ ri qhw ehqhw iurp froohjh/ w
lv wxlwlrq/
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Cw ? f dqg [ duh rwkhu yduldeohv/ lqfoxglqj lqfrph1 % lv dq xqrevhuydeoh sv|fklf frvw frpsrqhqw1 Wkhq





zkhuh i E% lv wkh ghqvlw| ri sv|fklf frvwv1 Wkhq








Iru frqvwudlqhg shuvrqv zlwk yhu| orz lqfrph/ L Ew>[ lv vpdoo1 Ghshqglqj rq wkh ghqvlw| ri %/ wkh orfdwlrq ri L Ew>[
lq wkh vxssruw ri wkh ghqvlw|/ dqg wkh ydoxh ri
CLEw>[
Cw / frqvwudlqhg shuvrqv pd| kdyh odujhu ru vpdoohu wxlwlrq uhvsrqvhv
wkdq xqfrqvwudlqhg shuvrqv1 Wkxv li % lv qrupdo/ dqg L Ew>[ 3< 3" iru frqvwudlqhg shrsoh/ li wkh ghulydwlyh lv
erxqghg/ wkh wxlwlrq uhvsrqvh lv }hur iru frqvwudlqhg shrsoh1
<Vwdqgdug huuruv duh qrw suhvhqwhg lq wkhlu sdshu exw whvw vwdwlvwlfv iru k|srwkhvlv ri htxdolw| duh suhvhqwhg1
4;Hoozrrg dqg Ndqh +5333, dffhsw wkh pdlq srlqw ri Fdphurq dqg Khfnpdq wkdw dfdghplf delolw|
lv d pdmru ghwhuplqdqw ri froohjh hqwu|1 Dw wkh vdph wlph/ wkh| dujxh wkdw idplo| lqfrph rshudwhv
dv dq dgglwlrqdo frqvwudlqw/ qrw dv srzhuixo dv dfdghplf delolw|/ exw pruh hdvlo| dgguhvvhg e| srolf|
wkdq delolw|1 Iljxuh : suhvhqwv rxu yhuvlrq ri wkhlu fdvh xvlqj gdwd iurp wkh Qdwlrqdo Orqjlwxglqdo
Vxuyh| ri \rxwk iru 4<:<1 Fodvvli|lqj shrsoh e| delolw| wkhuh lv d fohdu rugh u l q jw k d wp r u hd e o h
shrsoh duh pruh olnho| wr jr wr froohjh1 Fodvvli|lqj zklwh pdohv e| wkhlu whvw vfruh whuflohv/ zh
ixuwkhu glvsod| froohjh hquroophqw udwhv e| idplo| lqfrph1 Wkhuh lv d fohdur u g h u l q jl qw k hk l j k 0
delolw| jurxs dqg lq rwkhu delolw| jurxsv dv zhoo1 Shuvrqv iurp idplolhv zlwk kljkhu lqfrph duh
pruh olnho| wr hquroo lq froohjh1 Wklv rughulqj rffxuv lq rwkhu gdwd vhwv/ hyhq iru orz0delolw| jurxsv1
Wkhvh sorwv lqglfdwh d vxevlgldu|/ exw vwloo txdqwlwdwlyho| lpsruwdqw uroh iru idplo| lqfrph lq
dffrxqwlqj iru vfkrrolqj hquroophqw1 Grhv wklv phdq wkdw vkruw0uxq fuhglw frqvwudlqwv duh rshudwlyh
lq wkh froohjh0jrlqj |hduvB Qrw qhfhvvdulo|1 Idplo| lqfrph lq wkh dgrohvfhqw |hduv lv vwurqjo|
fruuhodwhg zlwk idplo| lqfrph wkurxjkrxw wkh olih f|foh1 Lq dgglwlrq/ orqj0uxq idplo| uhvrxufhv duh
olnho| wr surgxfh pdq| vnloov wkdw duh qrw ixoo| fdswxuhg e| d vlqjoh whvw vfruh1
Zkhq zh frqwuro iru hduo| idplo| edfnjurxqg idfwruv +sduhqwdo hgxfdwlrq/ idplo| vwuxfwxuh dqg
sodfh ri uhvlghqfh, zh juhdwo| zhdnhq wklv uhodwlrqvkls1 Wdeohv 50D dqg 50Eu h s r u wr y h u d o od g m x v w h g
jdsv iru wkh yh glphqvlrqv ri froohjh sduwlflsdwlrq olvwhg lq wkh uvw froxpq1 Iru hdfk phdvxuh/
zlwklq hdfk DITW whufloh dqg lqfrph txduwloh zh dgmxvw wkh udz udwhv iru wkh edfnjurxqg yduldeohv
olvwhg dw wkh edvh ri wkh wdeoh1 Sorwv ri wkh dgmxvwhg udwhv iru wkuhh ri wkhvh phdvxuhv duh suhvhqwhg
lq Iljxuhv :04E/ :04G dqg :04I fruuhvsrqglqj wr Iljxuhv :04D/ :04F dqg :04H uhvshfwlyho|1 Wkh
hvwlpdwhv lq Wdeoh 5 uhsruw zhljkwhg dyhudjhv ri wkh glhuhqfhv lq dgmxvwhg udwhv ehwzhhq wkh
kljkhvw lqfrph txduwlohv zlwklq hdfk delolw| whufloh dyhudjhg ryhu doo wkuhh delolw| whuflohv dqg ryhu
lqfrph txduwlohv zlwklq hdfk delolw| whufloh1 Wkh zhljkwv duh wkh srsxodwl r qs u r s r u w l r ql qh d f k
fhoo1 Wkh| duh phdvxuhv ri wkh dgmxvwhg glvfuhsdqf| lq sduwlflsdwlrq udwhv e| lqfrph frqwuroolqj iru
orqj0whup idfwruv dqg duh dq hvwlpdwh iru wkh lpsruwdqfh ri vkruw0whup fuhglw frqvwudlqwv1 Irfxvlqj
rq hquroophqw +uvw urz,/ zh qg wkdw rqo| 815( ri doo zklwh pdohv duh frqvwudlqhg uhodwlyh wr
4<wkh wrs lqfrph jurxs1 Iljxuh :04E sorwv wkh dgmxvwhg idplo| lqfrph jdsv e| wkh wkuhh glhuhqw
delolw| whuflohv iru froohjh hquroophqw xvlqj wkh uhjuhvvruv uhsruwhg lq Wdeoh 50D Wdeoh 50E uhsruwv
wkh uhvxowv iru wkh vwdwlvwlfdoo| vljqlfdqw jdsv dorqh431 Wkh| duh jhqhudoo| pxfk vpdoohu1
Prvw ri wkh dqdo|vlv lq wkh olwhudwxuh irfxvhv rq froohjh hquroophqw dqg pxfk ohvv rq rwkhu
glphqvlrqv ri froohjh dwwhqgdqfh vxfk dv frpsohwlrq/ txdolw| ri vfkrro dqg ghod| ri hqwu| lqwr
froohjh144 Lq sduw/ wklv hpskdvlv lv gxh wr uholdqfh rq FSV gdwd zklfk duh pxfk pruh uholdeoh iru
vwxg|lqj hquroophqw0idplo| lqfrph uhodwlrqvklsv wkdq frpsohwlrq0idplo| lqfrph uhodwlrqvklsv1
Xvlqj wkh QOV\:< gdwd zh orrn dw irxu rwkhu glphqvlrqv ri froohjh sduwlflsdwlrq1 Wkh uhpdlqlqj
sdqhov ri Wdeohv 50D dqg 50E uhsruw hvwlpdwhv ri wkh fuhglw0frqvwudlqhg iru wkhvh glphqvlrqv1 Zkhq
zh shuirup d sdudooho dqdo|vlv iru frpsohwlrq ri irxu0|hdu froohjh/ zh qg qr hylghqfh ri frqvwudlqwv
iru zklwh pdohv dqg lq idfw ryhu0dgmxvw froohjh hquroophqw1 Iljxuhv :04F dqg :04G suhvhqw wkh udz
dqg dgmxvwhg jdsv iru frpsohwlrq ri irxu0|hdu froohjh1 Iljxuhv :04H dqg :04I duh wkh udz dqg
dgmxvwhg jdsv iru ghod| ri hqwu| lqwr froohjh451 Wkhuh lv qr hylghqfh ri vkruw0uxq fuhglw frqvwudlqwv
lq wkhvh glphqvlrqv1 Lq uhvxowv dydlodeoh iurp wkh dxwkruv rq uhtxhvw/ wkhuh lv hylghqfh ri vkruw0uxq
fuhglw frqvwudlqwv iru wkh gxpe srru lq frpsohwlqj wzr |hduv ri froohjh/ exw qrw iru wkh euljkw
srru1 Wkhuh lv zhdn hylghqfh lq fhuwdlq fhoov iru vkruw0whup fuhglw frqvwudlqwv lq |hduv ri ghod| ri
hqwu| dqg iru fkrlfh ri wzr0|hdu yv1 irxu0|hdu froohjhv/ zklfk lv d phdvxuh ri txdolw|1 Ghshqglqj
rq wkh phdvxuh ri froohjh sduwlflsdwlrq vhohfwhg/ wkh hvwlpdwhg shufhqw ri zklwh pdohv frqvwudlqhg
udqjhv iurp 3 wr <(1 Vhwwlqj vwdwlvwlfdoo| lqvljqlfdqw jdsv wr }hur zh rewdlq d pxfk vpdoohu udqjh
ri ydoxhv +30:(,1 Zh rewdlq frpsdudeoh uhvxowv iru rwkhu ghprjudsklf jurxsv1
Ryhudoo/ wkh hvwlpdwhg shufhqw frqvwudlqhg udqjhv iurp ;( +iru frpsohwlrqr iw z r| h d uf r o o h j h ,
wr }hur shufhqw iru frpsohwlrq ri irxu |hdu froohjh1 Wkh vwurqjhvw hylghqfh iru vkruw0whup fuhglw
frqvwudlqwv lv iru Klvsdqlf pdohv1 Iru wklv jurxs/ loohjdolw| ri pdq| Klvsdqlfv pd| pdnh wkhp
43Wkhvh wdeohv duh frqvwuxfwhg xvlqj wkh frh!flhqwv ri wkh uhjuhvvlrqv lq Wdeoh E041 Wkhvh uhjuhvvlrqv duh ghvfulehg
dw wkh edvh ri Wdeoh 51
44Zrun lq vfkrro lv vwxglhg lq Nhdqh dqg Zroslq +5334,1 Ghod| lq hqwu| lv vwxglhg lq Ndqh +4<<9,1
45Wkhvh judskv duh frqvwuxfwhg xvlqj wkh frh!flhqwv ri wkh uhjuhvvlrqv lq Wdeoh E061 Wkhvh uhjuhvvlrqv duh ghvfulehg
dw wkh edvh ri jxuh :041
53dsshdu wr eh frqvwudlqhg ehfdxvh wkh| gr qrw kdyh wkh vdph holjlelolw| iru vfkrrolqj dlg dv ohjdov1
Wkh zhdnhvw hylghqfh iru fuhglw frqvwudlqwv lv iru eodfn pdohv1 Rq pdq| glphqvlrqv iru wklv jurxs/
w k hh  h f w l y hf r q v w u d l q wl v} h u r 1W k h u hl vo l w w o hh y l g h q f hw k d wv k r u ww h u pf uhglw frqvwudlqwv h{sodlq
pxfk ri wkh jds lq froohjh sduwlflsdwlrq1
Wkh dqdo|vlv mxvw suhvhqwhg lv vwurqjo| vxjjhvwlyh exw lv qrw ghqlwlyh1 Pdq| ri wkh yduldeohv wkdw
zh frqglwlrq rq wr frqwuro iru orqj whup idplo| idfwruv dovr suhglfw idplo| lqfrph lq wkh dgrohvfhqw
|hduv1 Wkhuh lv vwloo lqghshqghqw yduldwlrq lq idplo| lqfrph frqwuroolqj iru wkhvh yduldeohv exw
pxfk ri lw pd| eh fdswxuhg e| wkh orqj uxq idfwruv1
Zh suhvhqw wzr dgglwlrqdo slhfhv ri hylghqfh wr erovwhu wkh srlqw pdgh lq Wdeohv 50D dqg 50E1
Iluvw/ lq Wdeohv 50F dqg 50G/ zh uhyhuvh wkh urohv ri idplo| lqfrph lq wkh dgrohvfhqw |hduv dqg
idplo| edfnjurxqg1 Zh fuhdwh dq lqgh{ ri idplo| edfnjurxqg/ ghqhg suhflvho| dw wkh edvh ri
wkrvh wdeohv +dqg lq dsshqgl{ Wdeoh E07,/ dqg fodvvli| shuvrqv rq wkh edvlv ri txduwlohv ri wklv
lqgh{1 Wkh lqgh{ lqfoxghv d fklog*v delolw|/ sduhqwdo hgxfdwlrq dqg orfdwlrq1 Wklv lqgh{ vwurqjo|
suhglfwv wkh ydulrxv froohjh sduwlflsdwlrq ghflvlrqv1 Zkhq zh frqglwlrq ixuwkhu rq idplo| lqfrph
lq wkh dgrohvfhqw |hduv +Wdeoh 50F, d vwurqj idplo| edfnjurxqg hhfw uhpdlq v 1 W k l vl vw u x hh y h ql i
zh uhsruw rqo| vwdwlvwlfdoo| vljqlfdqw hvwlpdwhv +Wdeoh 50G,461 Iljxuh :05 judsklfdoo| uhfrugv wkh
uhvxowv ri wklv dqdo|vlv1 Wkh jdsv e| idplo| vwdwxv duh qrw vxevwdqwldoo| dhfwhg e| dgmxvwlqj iru
idplo| lqfrph lq wkh dgrohvfhqw |hduv1
Ixuwkhu hylghqfh rq wkh xqlpsruwdqfh ri vkruw0uxq fuhglw frqvwudlqwv rq froohjh dwwhqgdqfh
lv uhsruwhg lq Wdeoh 61 Lw uhsruwv hvwlpdwhv ri fklog hquroophqw lq froohjh rq idplo| shu fdslwd
shupdqhqw lqfrph dqg rq idplo| shu fdslwd lqfrph  rzv uhfhlyhg dw rwkhu vwdjhv ri wkh olih f|foh1
Shupdqhqw lqfrph lv iruphg dv dq dyhudjh glvfrxqwhg lqfrph  rz wr wkh idplo| ryhu wkh olih ri wkh
fklog dw krph +djhv 304;,147
Wzr ihdwxuhv duh fohdu iurp wklv wdeoh= +d, shupdqhqw lqfrph pdwwhuv d orw dqg +e, jlyhq
46Wkhvh wdeohv duh frqvwuxfwhg xvlqj wkh frh!flhqwv ri wkh uhjuhvvlrqv lq Wdeoh E051 Wkhvh uhjuhvvlrqv duh ghvfulehg
dw wkh edvh ri Wdeoh 51
47Zh rewdlq wkh vdph hpslulfdo sdwwhuqv uhsruwhg lq wkh wh{w zkhwkhu ru qrw zh xvh shu fdslwd lqfrph phdvxuhv1
54shupdqhqw lqfrph/ wudqvlwru| lqfrph  rzv pdwwhu olwwoh1 Hduo| lqfrph dqg odwh lqfrph kdyh
srvlwlyh exw vpdoo dqg vwdwlvwlfdoo| lqvljqlfdqw hhfwv +vhh froxpq 7, exw odwh lqfrph kdv/ li
dq|wklqj/ d voljkw qhjdwlyh hhfw1 Wkh hylghqfh lq Wdeoh 6 vxjjhvwv wkdw vkruw whup lqfrph
frqvwudlqwv duh qrw elqglqj148
Srolflhv wkdw lpsuryh wkh qdqflqj ri wkh hgxfdwlrq ri lghqwlhg frqvwudlqhg vxejurxsv zloo
lqfuhdvh wkhlu kxpdq fdslwdo dqg pd| zhoo eh mxvwlhg rq remhfwlyh frvw0ehqhw fulwhuld1 Wkh
srwhqwldo hfrqrplf orvv iurp ghod| fdq eh vxevwdqwldo1 Li Y lv wkh hfrqrplf ydoxh ri dwwhqglqj
vfkrro/ dqg vfkrrolqj lv ghod|hg rqh |hdu/ wkhq wkh frvwv ri ghod| ri vfkrrolqj e| rqh |hdu duh
u
4.u
Y zkhuh u l vw k hu d w hr iu h w x u q 1 I r uu @ =43/ zklfk lv qrw rxw ri olqh zlwk hvwlpdwhv lq wkh
olwhudwxuh/ wklv ghod| lv <( ri wkh ydoxh ri olihwlph vfkrrolqj +urxjko| '53/333,1 Iru wkhvh jurxsv/
wkh ehqhwv wr uhgxflqj ghod|/ dqg surprwlqj hduolhu froohjh frpsohwlrq/ kljkhu froohjh txdolw| dqg
judgxdwlrq/ duh olnho| wr eh vxevwdqwldo1
Lq ghvljqlqj srolflhv wr kduyhvw wklv ehqhw/ lw lv lpsruwdqw wr wdujhw wkh lqwhuyhqwlrqv wrzdug
wkh frqvwudlqhg1 Eurdg0edvhg srolflhv jhqhudwh ghdg zhljkw1 Iru h{dpsoh/ G|qduvnl +5334, dqg
Fdphurq dqg Khfnpdq +4<<<, hvwlpdwh wkdw <6( ri Suhvlghqw Folqwrq*v Krsh Vfkroduvkls Ixqgv/
zklfk zhuh gluhfwhg wrzdugv plggoh0fodvv idplolhv/ zhuh jlyhq wr fkloguhqz k rz r x o gd w w h q gv f k r r o
hyhq zlwkrxw wkh surjudp1
Zkloh wdujhwlqj wkh lghqwlhg frqvwudlqhg pd| eh jrrg srolf|/ lw lv lpsruwdqw qrw wr orvh vljkw
ri wkh pdlq idfwruv dffrxqwlqj iru wkh jdsv lq Iljxuh 71 Idplo| edfnjurxqg idfwruv fu|vwdool}hg lq
delolw| duh wkh uvw rughu idfwruv h{sodlqlqj froohjh dwwhqgdqfh dqg frpsohwlrq jdsv1
Wkhvh glhuhqfhv lq dyhudjh delolw| dsshdu dw hduo| djhv dqg shuvlvw1 Zh glvfxvv wkh vrxufhv
48Wkh hylghqfh lq Wdeoh 6 dssduhqwo| uxqv frxqwhu wr zlgho| flwhg hylghqfh uhsruwhg e| Gxqfdq dqg Eurrnv0Jxqq
+4<<:/ Wdeoh 4;16,1 Wkh| vkrz wkdw idplo| lqfrph dw dq hduo| djh kdv d vwurqjhu hhfw rq fklog frpsohwhg vfkrrolqj
wkdq idplo| lqfrph dw odwhu djhv1 Wkh| gr qrw frqwuro iru wrwdo idplo| lqfrph +shupdqhqw lqfrph,1 Wkhlu hylghqfh




Enuw\w= Lq d prgho lq zklfk rqo| shupdqhqw
lqfrph pdwwhuhg= V ' f n S wkh frh!flhqw rq hduo| lqfrph hqwhuhg dv d vhsdudwh uhjuhvvru zrxog qhfhvvdulo| eh
odujhu wkdq wkh frh!flhqw rq odwhu lqfrph xqohvv u 'f = Frqwuroolqj iru shupdqhqw lqfrph S +dv wkh| gr qrw,/ wkhuh
zrxog eh qr hhfw ri lqfrph uhfhlswv dw dq| djh1 Wklv lv zkdw zh qg1 Zkhq zh h{foxgh shupdqhqw lqfrph iurp wkh
uhjuhvvlrq lq Wdeoh 6 zh qg vwurqj hhfwv ri dyhudjh lqfrph dw djhv 3 wkurxjk 8 dqg zhdn hhfwv ri dyhudjh lqfrph
dw djhv 49 wkurxjk 4;1 Wkhvh uhvxowv duh dydlodeoh rq uhtxhvw iurp wkh dxwkruv1
55ri wkhvh glhuhqfhv lq wkh qh{w vhfwlrq1 D pdmru frqfoxvlrq ri wklv sdshu lv wkdw wkh delolw| wkdw
lv ghflvlyh lq surgxflqj vfkrrolqj glhuhqwldov lv vkdshg hduo| lq olih1 Li zh duh wr vxevwdqwldoo|
holplqdwh hwkqlf dqg lqfrph glhuhqwldov lq vfkrrolqj/ zh pxvw vwduw hduo|/ dqg zh fdqqrw uho| rq
wxlwlrq srolf| dssolhg lq wkh fklog*v dgrohvfhqw |hduv wr frpshqvdwh iru qhjohfw ri wkh hduo| |hduv1
Dw wkh vdph wlph/ srolflhv wr irvwhu hduo| delolwlhv duh nqrzq wr eh frvwo|1 Wkh phfkdqlvpv
jhqhudwlqj delolw| uhpdlq wr eh ixoo| h{soruhg1 Srolflhv wkdw h!flhqwo| wdujhw wkh vkruw0uxq frq0
vwudlqhg duh olnho| wr sdvv d uljrurxv frvw0ehqhw whvw1 Srolflhv wkdw irvwhu vnloo pd| qrw eh frvw
hhfwlyh/ dowkrxjk wkh hylghqfh suhvhqwhg lq Vhfwlrq 6 vxjjhvwv wkdw wkh| duh1 Zh qh{w frqvlghu
rwkhu dujxphqwv xvhg wr vxssruw wkh fodlp ri shuydvlyh vkruw0whup fuhglw frqvwudlqwv1
51417 Kljk Udwh ri Uhwxuq wr Vfkrrolqj Frpsduhg wr wkh Uhwxuq rq Sk|vlfdo Fdslwdo
Hvwlpdwhv ri wkh udwh ri uhwxuq wr vfkrrolqj/ edvhg rq wkh Plqfhu hduqlqjv ixqfwlrq/ duh riwhq deryh
43( dqg vrphwlphv duh dv kljk dv 4:( 0 53(1 Hvwlpdwhv edvhg rq lqvwuxphqwdo yduldeohv duh
hvshfldoo| kljk1 Vhh/ iru h{dpsoh/ wkh hylghqfh vxuyh|hg e| Fdug +4<<</ 5334, dqg wkh glvfxvvlrq ri
wkh txdolw| ri wkh lqvwuxphqwv xvhg lq wklv olwhudwxuh suhvhqwhg lq Fduqhlur dqg Khfnpdq +5335,1 Lw
lv vrphwlphv fodlphg wkdw wkhvh uhwxuqv duh yhu| kljk dqg wkhuhiruh shrsoh duh fuhglw0frqvwudlqhg
ru vrph rwkhu pdunhw idloxuh lv suhvhqw1
Wkh furvv0vhfwlrq Plqfhuldq udwh ri uhwxuq wr vfkrrolqj grhv qrw/ lq jhqhudo/ hvwlpdwh wkh
pdujlqdo lqwhuqdo udwh ri uhwxuq wr vfkrrolqj1 Vhh Khfnpdq/ Orfkqhu dqg Wdehu +4<<;d, iru dq
h{dpsoh zkhuh furvv0vhfwlrq udwhv ri uhwxuq duh xqlqirupdwlyh derxw wkh uh w x u qw rv f k r r o l q jw k d w
dq| shuvrq idfhv1 Zloolv +4<;9, dqg Khfnpdq/ Orfkqhu dqg Wrgg +5334, vwdwh wkh frqglwlrqv xqghu
zklfk wkh Plqfhuldq udwh ri uhwxuq zloo eh htxdo wr wkh pdujlqdo lqwhuqdo udwh ri uhwxuq wr vfkrrolqj1
Hyhq li wkhvh frqglwlrqv duh vdwlvhg/ lpsolflw frpsdulvrqv duh xvxdoo| pdgh djdlqvw d ulvn0iuhh lqwhu0
hvw udwh1 Krzhyhu wklv lv qrw wkh uhohydqw frpsdulvrq iru hydoxdwlqj vfkrrolqj ghflvlrqv1 Fduqhlur/
Kdqvhq dqg Khfnpdq +5334/ 5335, hvwlpdwh frqvlghudeoh xqfhuwdlqw| lq wkh uhwxuqv wr vfkrrolqj1
Zh glvfxvv wklv hylghqfh lq Sduw 61 Looltxlglw| dqg luuhyhuvlelolw| ri kxpdq fdslwdo lqyhvwphqwv gulyh
56wkh suhplxp rq kxpdq fdslwdo idu deryh wkh vdih lqwhuhvw udwh +vhh Mxgg/ 5333,1 Frpsdulvrqv ri
Plqfhu uhwxuqv dqg uhwxuqv wr fdslwdo duh lqwulqvlfdoo| xqlqirupdwlyh derxw wkh h{lvwhqfh ri fuhglw
frqvwudlqwv ru wkh qhhg iru lqwhuyhqwlrq lq kxpdq fdslwdo pdunhwv1
51418 Duh Udwhv ri Uhwxuq wr Vfkrrolqj Kljkhu iru Shuvrqv iurp Orz0Lqfrph Idpl0
olhvB
Dvvxplqj wkh vdph whfkqrorj| ri hgxfdwlrqdo lqyhvwphqw dfurvv idplolhv/ dqg qr frpsdudwlyh dg0
ydqwdjh lq wkh oderu pdunhw/ li orz0lqfrph idplolhv duh fuhglw0frqvwudlqhg/ wkhq dw wkh pdujlq wkh
uhwxuqv wr vfkrrolqj iru frqvwudlqhg fkloguhq vkrxog eh kljkhu vlqfh wkh| duh lqyhvwlqj ohvv wkdq wkh
h!flhqw dprxqw1 Fduqhlur dqg Khfnpdq +5335, hvwdeolvk wkdw li fkrlfhv duh pdgh dw wkh txdolw|
pdujlq/ wkh hvwlpdwhg Plqfhu uhwxuq pd| eh orzhu iru frqvwudlqhg shuvrqv/ xqohvv dgmxvwphqwv iru
txdolw| duh pdgh1 Wkh hpslulfdo olwhudwxuh/ zklfk grhv qrw dgmxvw iru txdolw|/ qgv wkdw uhwxuqv
wr vfkrrolqj duh kljkhu iru kljk0delolw| shrsoh wkdq iru orz0delolw| shrsoh1 Vhh iru h{dpsoh Phjklu
dqg Sdoph +4<<<,/ Fdzoh| hw do1+5333,/ Wdehu +5334, ru wkh hylghqfh suhvhqwhg lq Vhfwlrq 614 eh0
orz1 Idplo| lqfrph dqg fklog delolw| duh srvlwlyho| fruuhodwhg vr rqh zrxog h{shfw kljkhu uhwxuqv
wr vfkrrolqj iru fkloguhq ri kljk0lqfrph idplolhv iru mxvw wklv uhdvrq1 Dowrqml dqg Gxqq +4<<9,
qg lq wkhlu suhihuuhg hpslulfdo vshflfdwlrq wkdw wkh uhwxuqv wr vfkrrolqj duh kljkhu iru fkloguhq
ri pruh hgxfdwhg idplolhv wkdq iru fkloguhq ri ohvv hgxfdwhg idplolhv1 Wkhuh lv qr hylghqfh wkdw
udwhv ri uhwxuq wr vfkrrolqj duh kljkhu iru fkloguhq iurp orz0lqfrph idplolhv wkdq iru fkloguhq iurp
kljk0lqfrph idplolhv149
49Wkh wdnh0xs udwh rq Shoo Judqwv dqg Shunlqv Ordqv wdujhwhg wrzdugv vwxghqwvi u r po r z 0 l q f r p hi d p l o l h vl vo r z
+Ruhog/ 4<<5,1 Pdq| pruh shrsoh duh holjleoh iru vxssruw wkdq wkrvh zkr fodlp lw1 Elqglqj eruurzlqj frqvwudlqwv
duh qrw d sodxvleoh h{sodqdwlrq iru wkh odfn ri xwlol}dwlrq ri wkhvh srwhqwldo uhvrxufhv1 Ndqh +4<<<, vxjjhvwv wkdw
qrqprqhwdu| frvwv ri dsso|lqj iru qdqfldo dlg pd| eh kljk hvshfldoo| iru orz lqfrph shrsoh ehfdxvh wkh dssolfdwlrq
surfhvv lv frpsoh{1 Kh dujxhv wkdw ghfuhdvlqj wkhvh frvwv pd| eh d pruh surplvlqj dyhqxh iru uhod{lqj qdqflqj
frqvwudlqwv iru orz lqfrph shrsoh wkdq h{sdqglqj h{lvwlqj surjudpv1 Kh surylghv qr hylghqfh rq wklv frqmhfwxuh1
Dq dowhuqdwlyh h{sodqdwlrq frqvlvwhqw zlwk rxu hylghqfh lv wkdw pdq| holjleoh shuvrqv shufhlyh wkdw hyhq zlwk d
vxevwdqwldo wxlwlrq vxevlg|/ wkh uhwxuqv wr froohjh hgxfdwlrq iru wkhp duh wrr orz wr sd| iru wkh iruhjrqh hduqlqjv
uhtxluhg wr dwwhqg vfkrro1 Ulvn dyhuvlrq gxh wr wkh xqfhuwdlqw| ri lqfrph  rzv pd| dovr uhgxfh wkh uhwxuqv uhodwlyh
wr wkh ehqhwv1
5751419 Dgglwlrqdo Hylghqfh iurp wkh Olwhudwxuh
Fdphurq dqg Khfnpdq +4<<;, dqdo|}h wkh ghwhuplqdqwv ri judgh e| judgh vfkrrolqj dwwdlqphqw
iru frkruwv ri Dphulfdq pdohv eruq ehwzhhq 4<3; dqg 4<971 Frqvlvwhqw zlwk wkh qrwlrq wkdw idplo|
lqfrph dqg idplo| edfnjurxqg idfwruv uh hfw orqj0uxq dqg qrw vkruw0whup lq xhqfhv rq vfkrrolqj
dwwdlqphqw/ wkh| qg wkdw delolw| dqg idplo| edfnjurxqg idfwruv duh srzhuixo ghwhuplqdqwv ri
vfkrrolqj frpsohwlrq iurp hohphqwdu| vfkrro wkurxjk judgxdwh vfkrro1 Dq dsshdo wr eruurzlqj
frqvwudlqwv rshudwlqj lq wkh froohjh |hduv lv qrw uhtxluhg wr h{sodlq wkh uhodwlrqvkls ehwzhhq idplo|
lqfrph dqg froohjh dwwhqgdqfh ghflvlrqv dqg wkh vwdelolw| ri wkh uhodwlrqvkls ryhu orqj shulrgv ri
wlph1
Fdphurq dqg Wdehu +5333, h{dplqh wkh hpslulfdo lpsruwdqfh ri eruurzlqj frqvwudlqwv lq d
prgho wkdw lqfrusrudwhv wkh lqvljkw wkdw erwk vfkrrolqj fkrlfhv dqg uhwxuqv wr vfkrrolqj zloo eh
lq xhqfhg e| eruurzlqj frqvwudlqwv1 Xvlqj d ydulhw| ri phwkrgv/ wkh| qg qr hylghqfh wkdw eru0
urzlqj frqvwudlqwv sod| d uroh lq h{sodlqlqj wkh |hduv ri vfkrrolqj dwwdlqhg ri uhfhqw frkruwv ri
Dphulfdq |rxwk1 Nhdqh dqg Zroslq +5334, hvwlpdwh d pruh h{solflw vhtxhqwldo g|qdplf prgho dqg
uhdfk wkh vdph frqfoxvlrq1 Vwxghqwv duh hvwlpdwhg wr eh vkruw0uxq frqvwudlqhg exw doohyldwh wkh
frqvwudlqwv wkurxjk zrunlqj1 Uhod{lqj wkh exgjhw frqvwudlqw eduho| exgjhv vfkrrolqj ghflvlrqv exw
dhfwv zrun zkloh lq vfkrro1 Qhlwkhu vwxg| orrnv dw ghod| ru txdolw| hhfwv wkdw kdyh ehhq irxqg
wr eh txdqwlwdwlyho| lpsruwdqw1
Vwdqoh| +4<<<, vwxglhv wkh lpsdfw ri wkh J1L1 Eloo rq wkh froohjh0jrlqj ghflvlrqv ri Nruhdq Zdu
Yhwhudqv1 Frqvlvwhqw zlwk rxu vwru|/ kh qgv wkdw prvw froohjh vxevlglhv zhuh xvhg e| yhwhudqv
iurp idplolhv lq wkh wrs kdoi ri wkh vrflrhfrqrplf glvwulexwlrq1 Zkhq vkh vwxglhv wkh hhfwv ri
wkh KRSH surjudp lq Jhrujld/ G|qduvnl +5333, qgv wkdw lw ehqhwv prvwo| plggoh dqg kljkhu0
lqfrph vwxghqwv1 Krzhyhu/ wkh hodvwlflw| ri hquroophqw wr wxlwlrq vxevlglhv lq khu vdpsoh lv dv kljk
dv dq|zkhuh hovh lq wkh olwhudwxuh= plggoh dqg kljkhu0lqfrph shrsoh gr qrw vhhp wr uhvsrqg ohvv
hodvwlfdoo| wr hgxfdwlrq vxevlglhv wkdq orzhu0lqfrph shrsoh1 Wklv lv frqvlvwhqw zlwk wkh hylghqfh
58iurp Fdphurq dqg Khfnpdq +4<<<, suhylrxvo| glvfxvvhg1 Vkhd +5333, hvwlpdwhv wkh hhfw ri d
phdvxuh ri sduhqwdo lqfrph rq vfkrrolqj xvlqj wkh Sdqho Vxuyh| ri Lqfrph G|qdplfv +vhh Kloo/ 4<<5/
iru d ghvfulswlrq ri wklv gdwd vhw,1 Frqwuroolqj iru sduhqwdo edfnjurxqg yduldeohv/ kh qgv dq hhfw
ri klv phdvxuh ri idplo| lqfrph rq vfkrrolqj/ frqwuroolqj iru delolw|1 Krzhyhu/ xvlqj lqvwuxphqwdo
yduldeohv kh hvwlpdwhv qr hhfw ri klv phdvxuh ri idplo| lqfrph rq vfkrrolqj dwwdlqphqw dqg kh
lqwhusuhwv wklv uhvxow dv hylghqfh ri qr fuhglw frqvwudlqwv14:
5141: Vxppdu| ri Vhfwlrq 514
Lq wklv vhfwlrq zh kdyh h{dplqhg dujxphqwv derxw wkh vwuhqjwk ri fuhglw frqvwudlqwv lq vfkrrolqj
wkdw duh pdgh lq wkh olwhudwxuh1 Zh hydoxdwh wkh dydlodeoh hylghqfh dqg suhvhqw qhz hylghqfh xvlqj
Dphulfdq gdwd1
Vrph ri wkh hylghqfh lq wkh olwhudwxuh lv xqlqirupdwlyh rq wklv txhvwlrq1 Wkh ohdglqj h{dpsoh lv
wkh LY0ROV hylghqfh glvfxvvhg lq ghwdlo lq Fduqhlur dqg Khfnpdq +5335,1 Wkho l w h u d w x u hr qs u l f h
hhfwv dqg wxlwlrq vxevlglhv jhqhudoo| lv dovr qrw yhu| lqirupdwlyh rq wklv txhvwlrq vlqfh lw grhv qrw
vhsdudwh sulfh hhfwv iurp eruurzlqj frqvwudlqwv1
Wkh revhuyhg fruuhodwlrq ehwzhhq idplo| lqfrph dqg froohjh dwwhqgdqfh fdq eh lqwhusuhwhg dv
dulvlqj lq wzr glhuhqw zd|v= iurp vkruw0uxq fuhglw frqvwudlqwv ru iurp orqj0uxq idplo| hhfwv1
Wkh odwwhu duh txdqwlwdwlyho| pruh lpsruwdqw/ hyhq wkrxjk zh lghqwli| d jurxs ri shrsoh +dw prvw
;( ri wkh srsxodwlrq, zkr vhhp wr eh idflqj vkruw0uxq fuhglw frqvwudlqwv1 Wkh uvw rughu idfwruv
dffrxqwlqj iru wkh jdsv lq Iljxuh 7 duh orqj0whup idfwruv wkdw fdqqrw hdvlo|e hr  v h we |w x l w l r q
srolf| ru vxssohphqwv wr idplo| lqfrph lq wkh dgrohvfhqw |hduv ri survshfwlyh vwxghqwv1
Lw lv lpsruwdqw wr vwuhvv wkdw doo ri wkh hpslulfdo dqdo|vlv uhsruwhg lq wklv vhfwlrq lv iru frq0
whpsrudu| Dphulfdq vrflhw| zkhuh d vxevwdqwldo hglfh ri qdqfldo dlg wr vxssruw srvw0vhfrqgdu|
4:Vkhd vsolwv klv vdpsoh lqwr fkloguhq ri hgxfdwhg dqg xqhgxfdwhg sduhqwv1 Kh q g vd qh  h f wr ik l vp h d v x u hr i
lqfrph rq wkh vfkrrolqj dwwdlqphqw ri wkh fkloguhq ri wkh odwwhu1 Pdq| lqwhusuhw wklv dv hylghqfh iru vkruw whup fuhglw
frqvwudlqwv1 Krzhyhu Vkhd*v phdvxuh ri lqfrph lv dq dyhudjh lqfrph ryhu hyhu| |hdu wkh idplo| lv vdpsohg luuhvshfwlyh
ri wkh djh ri wkh fklog1 Lw lv d orqj uxq phdvxuh ri shupdqhqw lqfrph iru vrph idplolhv iru zklfk gdwd duh dydlodeoh
ryhu wkh olih f|foh ri wkh idplo| dqg wkh fklog dqg d vkruw uxq phdvxuh zkhq wkh vdpsolqj surfhvv vwduwv lq wkh fklog*v
dgrohvfhqw |hduv1 Wkxv Vkhd*v hvwlpdwhg lqfrph hhfw frpelqhv vkruw0uxq dqg orqj0uxq hhfwv lq dq xqlqwhusuhwdeoh
idvklrq dqg lv wkxv xqlqirupdwlyh rq wkh lvvxh ri wkh hpslulfdo lpsruwdqfh ri vkruw uxq fuhglw frqvwudlqwv1
59hgxfdwlrq lv lq sodfh1 Rxu dvvhvvphqw ri wkh olplwhg uroh ri vkruw0uxq fuhglw frqvwudlqwv lq h{sodlq0
lqj frqwhpsrudu| Dphulfdq hgxfdwlrqdo jdsv lv/ qr grxew/ lq sduw gxh wr wkh vxffhvvixo rshudwlrq
ri srolflhv wkdw zhuh ghvljqhg wr holplqdwh vxfk frqvwudlqwv1 Vxevwdqwldo uhgxfwlrqv lq wkh jhqhurv0
lw| ri hgxfdwlrqdo ehqhwv zrxog xqgrxewhgo| dhfw sduwlflsdwlrq lq froohjh dowkrxjk wkh| zrxog
rshudwh sulpdulo| wkurxjk sulfh hhfwv1 Krzhyhu/ wkh hylghqfh lq Eorvvihog dqg Vkdylw +4<<6,/
Fdphurq dqg Khfnpdq +4<<;, dqg Frvvd +5333, vxjjhvwv wkh xqlyhuvdo uvw rughu lpsruwdqfh ri
orqj0whup idplo| lq xhqfhv rq hgxfdwlrqdo dwwdlqphqw1 Jdsv lq hgxfdwlrqdo dwwdlqphqw uhodwhg wr
idplo| edfnjurxqg dulvh lq pdq| glhuhqw hqylurqphqwv lqfoxglqj wkrvh zlwk iuhh wxlwlrq dqg qr
uhvwulfwlrqv rq froohjh hqwu|1 Wklv hylghqfh srlqwv wr wkh srzhuixo uroh ri wkh orqj0whup idfwruv wkdw
zh kdyh hpskdvl}hg lq wklv vhfwlrq ri rxu sdshu1 Zh qh{w wxuq wr hylghqfh rq wkh vrxufhv ri wkhvh
orqj0whup delolw| glhuhqwldov1
515 Hduo| Whvw Vfruh Glhuhqwldov
Lpsruwdqw glhuhqfhv lq delolw| dfurvv idplo| w|shv dsshdu dw hduo| djhv dqg shuvlvw1 Iljxuh ;0D
suhvhqwv sorwv ri dyhudjh shufhqwloh udqn lq SLDW0 Pdwk vfruhv e| djh dqg idplo| lqfrph txduwloh14;
Iru doo udfh dqg hwkqlf jurxsv/ wkhuh duh lpsruwdqw glhuhqfhv e| idplo| lqfrph txduwloh lq krz
fkloguhq udqn lq frjqlwlyh whvw vfruhv dv hduo| dv djh 91 Wkhvh jdsv lq udqnv dfurvv lqfrph txduwloh
uhpdlq vwdeoh dv fkloguhq jurz dqg iru vrph whvw vfruhv wkh| zlghq1 Dw wkh vdph wlph/ mxvw dv udfldo
glhuhqfhv lq vfkrrolqj sduwlflsdwlrq udwhv duh hylghqw/ vlplodu sdwwhuqv hphujh lq hduo| whvw vfruhv1
Iljxuh ;F suhvhqwv hylghqfh ri wkh hphujhqfh ri udfldo jdsv lq udqnv ri whvw vfruhv dv phdvxuhg e|
SLDW0Pdwk whvw vfruhv1
Wkh delolw| wkdw gulyhv vfkrrolqj sduwlflsdwlrq lv vkdshg hduo| lq olih1 Wkh dydlodeoh hylghqfh
4;Wkh Shderg| Lqglylgxdo Dfklhyhphqw Whvw 0 Pdwk +SLDW0P, lv dgplqlvwhuhg wrf k l o g u h qd j h v8d q gr o g h u 1U h v x o w v
iru rwkhu whvw vfruhv vxfk dv wkh Shderg| Slfwxuh Yrfdexodu| Whvw/ dqg SLDW0Uhdglqj Uhfrjqlwlrq/ SLDW0Uhdglqj
Frpsuhkhqvlrq/ dqg Phpru| iru Orfdwlrq duh dovr dydlodeoh xsrq uhtxhvw1 Wkh Phpru| iru Orfdwlrq whvw lv jlyhq wr
fkloguhq djhv 3 wr 6> e| djh 4/ whvw vfruh jdsv vlplodu wr wkrvh suhvhqwhg lq wklv vhfwlrq hphujh1
Lq pdnlqj wklv judsk/ iru hdfk shuvrq zh frpsxwh wkh shufhqwloh udqn lq wkh glvwulexwlrq ri whvw vfruhv dw hdfk djh1
Wkhq zh jurxs lqglylgxdov lq glhuhqw txduwlohv ri idplo| lqfrph dqg frpsxwh wkh dyhudjh shufhqwloh udqn zlwklq
hdfk jurxs dw hdfk djh wkh whvw lv wdnhq1 Zh xvh udqnv ehfdxvh wkh devroxwh ydoxhv ri whvw vfruhv ru wkhlu jurzwk
kdyh qr phdqlqj1 Dq| prqrwrqlf wudqvirupdwlrq ri d whvw vfruh lv dovr d ydolg whvw vfruh1 Xvh ri udqnv dyrlgv wklv
gl!fxow|1
5:lqglfdwhv wkdw frjqlwlyh delolw| lv uhodwlyho| pruh pdoohdeoh hduo| lq wkh olih f|foh +vhh Khfnpdq/
4<<8,1 Kdylqj dffhvv wr pruh dqg kljkhu txdolw| uhvrxufhv wkdw frqwulexwh wr lpsurylqj frjqlwlyh
delolw| hduo| lq olih dhfwv vnloo dftxlvlwlrq odwhu lq olih1
Iljxuh < suhvhqwv udqnv ri dgmxvwhg whvw vfruhv jdsv lq Iljxuh ; frqwuroolqj iru wkh orqj0whup
idplo| idfwruv olvwhg dw wkh wrs ri wkh wdeoh1 Wkh jdsv lq udqn dfurvv udfldo dqg lqfrph jurxsv duh
vljqlfdqwo| uhgxfhg zkhq zh frqwuro iru prwkhu*v hgxfdwlrq/ prwkhu*v delolw|/ dqg idplo| vwuxfwxuh
lq wkh whvw vfruh htxdwlrq4<1 Krzhyhu/ wkh jdsv dw djh 45 gr qrw glvdsshdu zkhq zh frpsduh wkh
kljkhvw dqg orzhvw lqfrph txduwlohv ru zklwhv zlwk eodfnv1 Phdvxuhg orqj0whup idplo| idfwruv sod|
d srzhuixo uroh exw gr qrw ixoo| holplqdwh wkh jdsv1
Rwkhu dqdo|vwv kdyh dovr irfxvhg wkhlu dwwhqwlrq rq wkhvh glhuhqfhv lq frjqlwlyh delolw| dqg
kdyh dwwhpswhg wr holplqdwh wkh jdsv e| frqwuroolqj iru pruh idfwruv1 Xvlqjg d w di u r pw k hH d u o |
Fklogkrrg Orqjlwxglqdo Vxuyh| +HFOV,/ Iu|hu dqg Ohylww +5335, holplqdwh wkh eodfn0zklwh whvw
vfruh jds lq pdwk dqg uhdglqj vfruhv lq hduo| nlqghujduwhq e| frqwuroolqj iru phdvxuhv ri idplo|
edfnjurxqg/ eluwk0zhljkw dqg qxpehu ri errnv d fklog kdv153 Wkh| dovr qg wkdw erwk wkh udz
dqg wkh uhvlgxdol}hg whvw vfruh jdsv zlghq zlwk djh1 Li dq|wklqj/ vfkrrolqjz l g h q vw k l vj d s /ds r l q w
hpskdvl}hg lq wkhlu sdshu1 Wkh| fdqqrw dffrxqw iru wklv lqfuhdvh xvlqj dydlodeoh phdvxuhv ri vfkrro
txdolw|1 Wkhlu hylghqfh lqglfdwhv wkdw vrflrhfrqrplf edfnjurxqg dw hduo| djhv lv d yhu| lpsruwdqw
ghwhuplqdqw ri d fklog*v whvw vfruh1 Xvlqj gdwd rq wkh Fkloguhq ri wkh QOV\/ Skloolsv/ hw do1 +4<<;,
dovr vwxg| wkh eodfn0zklwh whvw vfruh jds154 Wkh| dqdo|}h rqo| wkh SLDW0Pdwk dqg wkh Shderg|
Slfwxuh Yrfdexodu| Whvwv dw djhv 6071 Wkh| fdqqrw ixoo| holplqdwh wkh whvw vfruh jds xvlqj idplo|
edfnjurxqg/ prwkhu*v DITW/ dqg ulfk phdvxuhv ri idplo| hqylurqphqw/ dowkrxjk frqwuroolqj iru
wkhvh idfwruv vxevwdqwldoo| uhgxfhv wkhvh jdsv1
4<Zh uvw uhjuhvv wkh whvw vfruh rq prwkhu*v hgxfdwlrq/ prwkhu*v DITW dqg eurn h qk r p hd ww k hv d p hd j hw k hw h v w
lv wdnhq1 Zh wkhq udqn lqglylgxdov rq wkh uhvlgxdov ri wklv uhjuhvvlrq dqg frqvwuxfw shufhqwlohv1 Wkh slfwxuhv zh
suhvhqw vkrz wkh dyhudjh shufhqwloh e| lqfrph jurxs dw glhuhqw djhv1 Iljxuh <F suhvhqwv jdsv e| udfh1 Zh ixuwkhu
lqfoxgh idplo| lqfrph dw wkh djh ri wkh whvw lq wkh uhjuhvvlrq dv zhoo dv wkh rwkhu yduldeohv phqwlrqhg deryh ehiruh
wdnlqj wkh uhvlgxdov dqg frqvwuxfwlqj wkh udqnv1
53Frqglwlrqlqj rq d idplo| fkrlfh yduldeoh lv sureohpdwlf lq surgxflqj fdxvdo uhodwlrqvklsv1 Lq dgglwlrq/ wkh|
dqdo|}h rqh ri pdq| fduglqdol}dwlrqv ri wkh whvw vfruh dqg glvfxvv jurzwk lq ohyhov dv li wkh| kdg phdqlqj1
54Djdlq/ wkh| fkrrvh d sduwlfxodu fduglqdol}dwlrq1
5;Wkh hphujhqfh ri hduo| whvw vfruh glhuhqwldov lv qrw rqo| olplwhg wr frjqlwlyh phdvxuhv1 Dw
hduo| djhv/ glhuhqfhv lq fkloguhq*v ehkdylruv dqg dwwlwxghv dfurvv lqfrph dqg udfldo jurxsv duh
dovr hylghqw1 Iljxuh 43D looxvwudwhv wklv srlqw1 Lw suhvhqwv glhuhqfhv lq udqnv ri Dqwl0Vrfldo
whvw vfruhv dfurvv glhuhqw lqfrph dqg udfldo jurxsv155 Lw lv frpprq nqrzohgjh wkdw prwlydwlrq/
wuxvwzruwklqhvv dqg rwkhu ehkdylrudo vnloov duh lpsruwdqw wudlwv iru vxffhvv lq olih1 Zh frqvlghu
hylghqfh rq wkh lpsruwdqfh ri qrq0frjqlwlyh vnloov lq wkh qh{w vhfwlrq1 Khqfh/ xqghuvwdqglqj
wkhvh jdsv lq ehkdylrudo vnloov dqg krz wr holplqdwh wkhp lv dovr lpsruwdqw iru xqghuvwdqglqj
wkh ghwhuplqdqwv ri vrflrhfrqrplf vxffhvv1 Iljxuh 44 suhvhqwv dgmxvwhg udqnv ri whvw vfruhv iru
ehkdylrudo phdvxuhv iru prwkhu*v delolw|/ prwkhu*v DITW dqg eurnhq krph561 Dgmxvwlqj iru hduo|
idplo| edfnjurxqg idfwruv vxevwdqwldoo| uhgxfhv jdsv lq udqnv lq qrq0frjqlwlyh vnloov1 Frpsdulqj
dgmxvwhg frjqlwlyh dqg qrq0frjqlwlyh whvw vfruhv uhyhdov wkh lpsruwdqfh ri orqj0whup idfwruv lq
uhgxflqj wkh jdsv lq ehkdylrudo vfruhv dfurvv lqfrph dqg udfldo jurxsv1 Zkloh frjqlwlyh delolw|
jdsv fdqqrw frpsohwho| eh holplqdwhg dw odwhu djhv/ frqwuroolqj iru prwkhu*v delolw|/ idplo| lqfrph
dqg idplo| vwuxfwxuh dqg orfdwlrq vljqlfdqwo| uhgxfhv wkh jdsv lq udqnv erwk dw hduo| dqg odwhu
djhv157
Wklv hylghqfh/ olnh wkdw ri wkh hqwluh olwhudwxuh/ lv yhu| fuxgh1 Jrrg idplolhv surprwh frjqlwlyh/
vrfldo dqg ehkdylrudo vnloov1 Edg idplolhv gr qrw1 Wkh uhohydqw srolf| lvvxh lv wr ghwhuplqh zkdw
lqwhuyhqwlrqv lq edg idplolhv duh vxffhvvixo1 Zh suhvhqw hylghqfh rq wklv txhvwlrq diwhu suhvhqwlqj
ixuwkhu hylghqfh rq wkh lpsruwdqfh ri qrq0frjqlwlyh vnloov1 Zh vkrz lq Sduw 6 wkdw pdqlsxodwlqj
qrq0frjqlwlyh vnloov lv pruh ihdvleoh +ohvv frvwo|, wkdq pdqlsxodwlqj frjqlwlyh vnloov1 Lq dgglwlrq/
55Wkh Dqwl0Vrfldo vfruh lv fdofxodwhg rq wkh edvlv ri iuhtxhqf| ri glvkrqhvw/ fuxho/ qrq0frrshudwlyh/ ylrohqw ru
glvrehglhqw ehkdylruv +EOV/ 5334,1 Zh uvw udqn lqglylgxdov e| wkhlu Dqwl0Vrfldo vfruhv dqg wkhq zh frqvwuxfw
shufhqwlohv1 Wkh jxuhv sorw dyhudjh shufhqwlohv e| lqfrph dqg udfh jurxsv1
56Zh uvw uhjuhvv wkh Dqwl0Vrfldo vfruh rq prwkhu*v hgxfdwlrq/ prwkhu*v DITW dqg eurnhq krph dw wkh vdph
djh wkh whvw lv wdnhq1 Zh wkhq udqn lqglylgxdov rq wkh uhvlgxdov ri wklv uhjuhvvlrq dqg frqvwuxfw shufhqwlohv1 Wkh
slfwxuhv zh suhvhqw vkrz wkh dyhudjh shufhqwloh e| lqfrph jurxs dw glhuhqw djhv1 Iljxuh 44F suhvhqwv jdsv e| udfh1
Zh ixuwkhu lqfoxgh idplo| lqfrph dw wkh djh wkh vfruh lv phdvxuhg lq wkh uhjuhvvlrq dv zhoo dv wkh rwkhu yduldeohv
phqwlrqhg deryh ehiruh wdnlqj wkh uhvlgxdov dqg frqvwuxfwlqj wkh udqnv1
57Qr phdqlqj fdq eh dwwdfkhg wr wkh devroxwh ohyhov ru jurzwk udwhv lq ohyhov ri wkh whvw vfruhv vlqfh dq| prqrwrqlf
wudqvirupdwlrq ri d whvw vfruh lv vwloo d ydolg whvw vfruh1 Krzhyhu/ vwdwhphqwv fdq eh pdgh derxw uhodwlyh udqnv zlwklq
dq ryhudoo glvwulexwlrq dqg krz wkh| fkdqjh1
5<uhphgldwlrq hruwv iru qrq0frjqlwlyh vnloov duh hhfwlyh dw odwhu djhv1 Exw uvw zh glvfxvv wkh
hylghqfh rq wkh lpsruwdqfh ri qrq0frjqlwlyh vnloov iru vrflrhfrqrplf vxffhvv1
516 Wkh Hylghqfh rq wkh Lpsruwdqfh ri Qrq0Frjqlwlyh Vnloov
Qxphurxv lqvwdqfhv fdq eh flwhg ri kljk L1T1 shrsoh zkr idlo wr dfklhyh vxffhvv lq olih ehfdxvh
wkh| odfnhg vhoi glvflsolqh dqg ri orz L1T1 shrsoh zkr vxffhhghg e| yluwxh ri shuvlvwhqfh/ uholdelolw|
dqg vhoi0glvflsolqh1 Lw lv wkxv vxusulvlqj wkdw dfdghplf glvfxvvlrqv ri vnloo dqg vnloo irupdwlrq
irfxv doprvw h{foxvlyho| rq phdvxuhv ri frjqlwlyh delolw| dqg ljqruh qrq0frjqlwlyh vnloov1 Wkh hduo|
olwhudwxuh rq kxpdq fdslwdo +Ehfnhu/ 4<97, frqwudvwhg frjqlwlyh delolw| prghov ri hduqlqjv zlwk
kxpdq fdslwdo prghov/ ljqrulqj qrq0frjqlwlyh wudlwv hqwluho|1 Wkh vljqdoolqj olwhudwxuh +Vshqfh/
4<:7, hpskdvl}hg wkdw hgxfdwlrq zdv d vljqdo ri d rqh0glphqvlrqdo delolw|/ xvxdoo| lqwhusuhwhg dv d
frjqlwlyh vnloo1 Prvw glvfxvvlrqv ri delolw| eldv lq wkh hvwlpdwhg uhwxuq wr hgxfdwlrq wuhdw rplwwhg
delolw| dv frjqlwlyh delolw| dqg dwwhpsw wr sur{| wkh plvvlqj delolw| e| frjqlwlyh whvwv1 Prvw
dvvhvvphqwv ri vfkrro uhirupv vwuhvv wkh jdlq iurp uhirupv dv phdvxuhg e| wkh delolw| ri vwxghqwv
wr shuirup rq d vwdqgdugl}hg dfklhyhphqw whvw1 Zlghvsuhdg xvh ri vwdqgdugl}hg dfklhyhphqw dqg
delolw| whvwv iru dgplvvlrqv dqg hgxfdwlrqdo hydoxdwlrq duh suhplvhg rq wkh eholhi wkdw wkh vnloov
wkdw fdq eh whvwhg duh hvvhqwldo iru vxffhvv lq vfkrrolqj dqg lq wkh zrunsodfh/ d fhqwudo suhplvh ri
wkh hgxfdwlrqdo whvwlqj pryhphqw vlqfh lwv lqfhswlrq1
Pxfk ri wkh qhjohfw ri qrq0frjqlwlyh vnloov lq dqdo|vhv ri hduqlqjv/ vfkrrolqj dqg rwkhu olih0
wlph rxwfrphv lv gxh wr wkh odfn ri dq| uholdeoh phdvxuh ri wkhp1 Pdq| glhuhqw shuvrqdolw| dqg
prwlydwlrqdo wudlwv duh oxpshg lqwr wkh fdwhjru| ri qrq0frjqlwlyh vnloov1 Sv|fkrorjlvwv kdyh ghyho0
rshg edwwhulhv ri whvwv wr phdvxuh qrq0frjqlwlyh vnloov +Vwhuqehuj/ 4<;8, 1W k h v hw h v w vd u hx v h ge |
frpsdqlhv wr vfuhhq zrunhuv exw duh qrw |hw xvhg wr dvfhuwdlq froohjh uhdglqhvv ru wr hydoxdwh wkh
hhfwlyhqhvv ri vfkrrov ru uhirupv ri vfkrrov1 Wkh olwhudwxuh rq frjqlwlyh whvwv dvfhuwdlqv wkdw rqh
grplqdqw idfwru +j, vxppdul}hv frjqlwlyh whvwv dqg wkhlu hhfwv rq rxwfrphv1 Qr vlqjoh idfwru
kdv hphujhg lq wkh olwhudwxuh rq qrq0frjqlwlyh vnloov dqg lw lv xqolnho| wkdw rqh zloo hyhu eh irxqg
63jlyhq wkh glyhuvlw| ri wudlwv vxevxphg xqghu wkh fdwhjru| ri qrq0frjqlwlyh vnloov1
Vwxglhv e| Erzohv dqg Jlqwlv +4<:9,/ Hgzdugv +4<:9, dqg Nohlq hw do1 +4<<4, ghprqvwudwh wkdw
mre vwdelolw| dqg ghshqgdelolw| duh wudlwv prvw ydoxhg e| hpsor|huv dv dvfhuwdlqhg e| vxshuylvru
udwlqjv dqg txhvwlrqv ri hpsor|huv dowkrxjk wkh| suhvhqw qr gluhfw hylghqfh rq zdjhv dqg hgxfd0
wlrqdo dwwdlqphqw1 Shuvhyhudqfh/ ghshqgdelolw| dqg frqvlvwhqf| duh wkh prvw lpsruwdqw suhglfwruv
ri judghv lq vfkrro +Erzohv dqg Jlqwlv/ 4<:9,1
Vhoi0uhsruwhg phdvxuhv ri shuvlvwhqfh/ vhoi hvwhhp/ rswlplvp/ wlph suhihuhqfh dqg wkh olnh duh
qrz ehlqj froohfwhg dqg vrph uhfhqw sdshuv glvfxvv hvwlpdwhv ri wkh hhfwv ri wkhvh phdvxuhv rq
hduqlqjv dqg vfkrrolqj rxwfrphv +vhh Erzohv/ Jlqwlv dqg Rveruqh/ 5334,1 Wkhvh vwxglhv vkhg qhz
oljkw rq wkh lpsruwdqfh ri qrq0frjqlwlyh vnloov1 \hw wkh| duh qrw zlwkrxw frqwuryhuv|1 Iru h{dpsoh/
h{ srvw dvvhvvphqwv ri vhoi0hvwhhp pd| eh dv pxfk wkh frqvhtxhqfh dv wkh fdxvh ri wkhp h d v x u h v
ehlqj lqyhvwljdwhg1
Khfnpdq dqg Uxelqvwhlq +5334, dyrlg wkhvh sureohpv e| xvlqj hylghqfh iurp wkh JHG whvwlqj
surjudp lq wkh Xqlwhg Vwdwhv wr ghprqvwudwh wkh txdqwlwdwlyh lpsruwdqfh ri qrq0frjqlwlyh vnloov lq
ghwhuplqlqj hduqlqjv dqg hgxfdwlrqdo dwwdlqphqw1 Wkh JHG surjudp lv d vhfrqg0fkdqfh surjudp
wkdw dgplqlvwhuv d edwwhu| ri frjqlwlyh whvwv wr vhoi0vhohfwhg kljk vfkrro gursrxwv wr ghwhuplqh
zkhwkhu ru qrw wkh| duh wkh dfdghplf htxlydohqwv ri kljk vfkrro judgxdwhv1 Vwxg| ri wkh JHG
surjudp lv ri lqwhuhvw lq lwv rzq uljkw1 Lw lv d pdmru rxwsxw ri jryhuqphqw wudlqlqj surjudpv/
lqfoxglqj wkh Mre Frusv surjudp/ dv zh qrwh lq Sduw 61 JHG0fhuwlhg shuvrqv frqvwlwxwh 48( ri
doo shuvrqv fhuwlhg zlwk qhz kljk vfkrro fuhghqwldov1
Lq wklv vhfwlrq ri wkh sdshu zh vxppdul}h qglqjv uhsruwhg lq Khfnpdq/ Kvhh dqg Uxelqvwhlq
+5334,/ dqg Khfnpdq dqg Uxelqvwhlq +5334,1 Wkh JHG h{dp lv vxffhvvixo lq sv|fkrphwulfdoo|
htxdwlqj JHG whvw wdnhuv zlwk ruglqdu| kljk vfkrro judgxdwhv zkr gr qrw jr rq wr froohjh1 Uhfls0
lhqwv duh dv vpduw dv ruglqdu| kljk vfkrro judgxdwhv zkr gr qrw jr rq wr froohjh/ zkhuh frjqlwlyh
delolw| lv phdvxuhg e| dq dyhudjh ri frjqlwlyh frpsrqhqwv ri wkh Duphg Irufhv Txdoli|lqj Whvw
+DITW, ru e| wkh uvw sulqflsoh frpsrqhqw +j,1 E| wkhvh vdph phdvxuhv/ JHG uhflslhqwv duh
64vpduwhu wkdq rwkhu kljk vfkrro gursrxwv zkr gr qrw rewdlq d JHG +vhh Iljxuh 45z k l f ks o r w v
DITW,1 Wkh sdwwhuq lv wkh vdph iru rwkhu jurxsv1 JHG uhflslhqwv hduq pruh wkdq rwkhu kljk
vfkrro gursrxwv/ kdyh kljkhu krxuo| zdjhv dqg qlvk pruh |hduv ri kljk vfkrro ehiruh wkh| gurs
rxw1 Wklv lv hqwluho| frqvlvwhqw zlwk wkh olwhudwxuh wkdw hpskdvl}hv wkh lpsruwdqfh ri frjqlwlyh
vnloov lq ghwhuplqlqj oderu pdunhw rxwfrphv1
Frqwuroolqj iru phdvxuhg delolw|/ krzhyhu/ JHG uhflslhqwv hduq ohvv/ kdyh orzhu krxuo| zdjhv dqg
rewdlq orzhu ohyhov ri vfkrrolqj wkdq rwkhu kljk vfkrro gursrxwv1 Vrph xqphdvxuhg idfwru dffrxqwv
iru wkhlu uhodwlyho| srru shuirupdqfh frpsduhg wr rwkhu gursrxwv1 Khfnpdq dqg Uxelqvwhlq lghqwli|
wklv idfwru dv qrq0frjqlwlyh vnloo uhfrjql}lqj wkdw d vxevhtxhqw dqdo|vlv vkrxog sdufho rxw zklfk
vshflf qrq0frjqlwlyh idfwruv duh wkh prvw lpsruwdqw1
Wkh JHG lv d pl{hg vljqdo1 Gursrxwv zkr wdnh wkh JHG duh vpduwhu +kdyh kljkhu frjqlwlyh
vnloov, wkdq rwkhu kljk vfkrro gursrxwv dqg |hw dw wkh vdph wlph kdyh orzhu ohyhov ri qrq0frjqlwlyh
vnloov1 Erwk w|shv ri vnloo duh ydoxhg lq wkh pdunhw dqg dhfw vfkrrolqj fkrlfhv1 Wkh qglqjv ri
Khfnpdq dqg Uxelqvwhlq +5334, fkdoohqjhv wkh frqyhqwlrqdo vljqdoolqj olwhudwxuh zklfk dvvxphv d
vlqjoh vnloo1 Lw dovr ghprqvwudwhv wkh iroo| ri d sv|fkrphwulfdoo| rulhqwhg hgxfdwlrqdo hydoxdwlrq
srolf| wkdw dvvxphv wkdw frjqlwlyh vnloov duh doo wkdw pdwwhu1 Lqdgyhuwhqwo|/ d whvw kdv ehhq fuhdwhg
wkdw vhsdudwhv rxw euljkw exw qrqshuvlvwhqw dqg xqglvflsolqhg gursrxwv iurp rwkhu gursrxwv1 Lw lv/
wkhq/ qr vxusulvh wkdw JHG uhflslhqwv duh wkh rqhv zkr gurs rxw ri vfkrro/ idlo wr frpsohwh froohjh
+Fdphurq dqg Khfnpdq/ 4<<6, dqg zkr idlo wr shuvlvw lq wkh plolwdu| +Odxuhqfh/ 5333,1 JHGv duh
zlvhjx|v zkr odfn wkh delolw| wr wklqn dkhdg/ shuvlvw lq wdvnv ru wr dgdsw wr wkhlu hqylurqphqwv1
Wkh shuirupdqfh ri wkh JHG uhflslhqwv frpsduhg wr erwk kljk vfkrro gursrxwv ri wkh vdph delolw|
dqg kljk0vfkrro judgxdwhv ghprqvwudwhv wkh lpsruwdqfh ri qrq0frjqlwlyh vnloov lq hfrqrplf olih1
Wkh vwxg| ri JHGv lv ri lqwhuhvw lq lwv rzq uljkw ehfdxvh wkh| uhsuhvhqw d jurzlqj sursruwlrq ri
doo qhz kljk vfkrro judgxdwhv1
6551614 Hylghqfh iurp wkh JHG Surjudp
Wkh shuirupdqfh ri wkh JHG uhflslhqwv frpsduhg wr erwk kljk vfkrro gursrxwv ri wkh vdph delolw|
dqg kljk0vfkrro judgxdwhv ghprqvwudwhv wkh lpsruwdqfh ri qrq0frjqlwlyh vnloov lq hfrqrplf olih1
JHGv duh kljk vfkrro gursrxwv zkr rewdlq kljk vfkrro htxlydohqf| fhuwlfdwhv wkurxjk h{dp
fhuwlfdwlrq1 Wkh vwxg| ri JHGv lv ri lqwhuhvw lq lwv rzq uljkw ehfdxvh wkh| uhsuhvhqw d jurzlqj
sursruwlrq ri doo qhz kljk vfkrro judgxdwhv dqg duh d sulqflsoh rxwsxw ri wkhM r eF r u s vz k l f k
wuxpshwv lwv vxffhvv e| lwv udwh ri JHG surgxfwlrq +vhh rxu glvfxvvlrq lq Vhfwlrq 6,1
Erhvho hw do1 +4<<;, suhvhqw d frpsuhkhqvlyh uhylhz ri hylghqfh rq wkh JHG surjudp1 Fxuuhqwo|
rqh lq wzr kljk vfkrro gursrxwv dqg rqh lq yh kljk vfkrro judgxdwhv/ dv fodvvlhg e| wkh XV
Fhqvxv/ lv d JHG uhflslhqw158 Lq d vhulhv ri sdshuv xvlqj Qdwlrqdo Orqjlwxglqdo Vxuyh| ri \rxwk
+QOV\, gdwd +Fdphurq dqg Khfnpdq/ 4<<6> Khfnpdq/ Kvhh dqg Uxelqvwhlq/ 5334,/ wkh iroorzlqj
idfwv kdyh ehhq hvwdeolvkhg iru zklwh pdohv= +l, lq xqdgmxvwhg furvv0vhfwlrqdo frpsdulvrqv/ JHG
uhflslhqwv hduq krxuo| zdjh udwhv dqg dqqxdo hduqlqjv vxevwdqwldoo| ohvv wkdq wkrvh ri kljk vfkrro
judgxdwhv dqg hduq voljkwo| pruh wkdq rwkhu kljk vfkrro gursrxwv1 JHG uhflslhqwv dovr kdyh voljkwo|
pruh |hduv ri vfkrrolqj wkdq rwkhu gursrxwv1 Dffrxqwlqj iru wkhlu kljkhu |hduv ri vfkrrolqj/ dqg
iru wkhlu kljkhu DITW vfruhv/ JHG uhflslhqwv hduq ohvv wkdq rwkhu kljk vfkrro gursrxwv/ dqg kdyh
orzhu krxuo| zdjhv1 Vlplodu uhvxowv iru rwkhu ghprjudsklf jurxsv duh uhsruwhg lq Khfnpdq +5335,1
Wkhvh uhvxowv duh vwdwlvwlfdoo| vljqlfdqw1 +ll, Frqwuroolqj iru lqglylgxdo {hg hhfwv +shuvrq vshflf
xqrevhuydeohv,/ orqjlwxglqdo vwxglhv uhyhdo wkdw wkhuh lv qr hylghqfh ri d shupdqhqw hhfw ri JHG
fhuwlfdwlrq rq zdjhv/ hpsor|phqw/ ru mre wxuqryhu iru shuvrqv zkr wdnh wkh JHG diwhu djh 4:1
JHG uhflslhqwv duh pruh olnho| wr fkdqjh mrev/ erwk ehiruh dqg diwhu wdnlqj wkh h{dp1 +lll, Erwk
frjqlwlyh dqg qrq0frjqlwlyh vnloov surprwh hgxfdwlrqdo dwwdlqphqw1 +ly,S h u v r q vz l w kk l j k h uD I T W
vfruhv wdnh wkh JHG hduolhu1 Wklv dffrxqwv iru d odujhu lqlwldo srvlwlyh hhfw ri JHG fhuwlfdwlrq
rq hduqlqjv iru |rxqjhu uhflslhqwv wkdw glvdsshduv zlwk djh1 +y, Lq d prgho wkdw h{solflwo| dffrxqwv
58Zkhq JHGv duh frxqwhg dv gursrxwv/ wkh X1V1 kljk vfkrro gursrxw udwh kdv lqfuhdvhg ehwzhhq 4<:8 dqg 4<<;1
Vhh Iljxuh 61
66iru erwk xqphdvxuhg +ru edgo| phdvxuhg, frjqlwlyh dqg qrq0frjqlwlyh vnloov/ lq wkh vkruw uxq JHG
fhuwlfdwlrq dsshduv wr kdyh dq hhfw ri errvwlqj zdjhv iru shuvrqv zkr wdnh wkh JHG dw |rxqj
djhv +|rxqjhu wkdq 53,/ kroglqj frqvwdqw qrq0frjqlwlyh vnloov/ e| vljqdoolqj juhdwhu frjqlwlyh delolw|
ri zrunhuv1 Wklv hhfw idghv txlfno| dv hpsor|huv udslgo| ohduq derxw qrq0frjqlwlyh delolw|1 Lq wkh
orqj uxq/ kroglqj delolw| frqvwdqw/ JHG uhflslhqwv hduq orzhu zdjhv dv wkhlu dgyhuvh qrq0frjqlwlyh
fkdudfwhulvwlfv duh uhyhdohg1 +yl, Wkh vwru| iru zklwh ihpdohv lv voljkwo| glhuhqw1 Jluov zkr gurs
rxw ri vfkrro ehfdxvh ri suhjqdqf| w|slfdoo| gr vr zlwk ihzhu |hduv ri vfkrrolqj dwwdlqhg wkdq
rwkhu jluov zkr gurs rxw1 Jluov zkr gurs rxw iru uhdvrqv rwkhu wkdq suhjqdqf|d u ho l n hw h h q d j h
er|v zkr gurs rxw +l1h1/ wkh| hduq ohvv wkdq rwkhu gursrxwv frqglwlrqlqj rq DITW ru vfkrrolqj,1
Dv iru whhqdjh prwkhuv/ JHG uhflslhqwv hduq wkh vdph dv rwkhu kljk vfkrro gursrxwv rqfh DITW
vfruhv dqg |hduv ri vfkrrolqj duh dffrxqwhg iru1 +yll, Wkhuh lv vrph vxjjhvwlrq wkdw zklwh pdoh
JHG uhflslhqwv vkrz wkh kljkhvw ohyho ri sduwlflsdwlrq lq +doprvw, hyhu| fdwhjru| ri sduwlflsdwlrq
lq loohjdo dfwlylw|/ frpsduhg wr rwkhu kljk0vfkrro gursrxwv1 Wklv lv wuxh hyhq zkhq wkh rxwfrphv
duh qrw dgmxvwhg iru glhuhqfhv lq DITW dqg hgxfdwlrqdo dwwdlqphqw1
Lw lv dovr wuxh zkhq zh gurs shuvrqv zkr dftxluh wkh JHG lq sulvrq/ ru doo shuvrqv zkr kdyh
ehhq lq sulvrq/ wr dyrlg d vsxulrxv fdxvdo uhodwlrqvkls dulvlqj iurp sulvrqhuv/ dqg khqfh shrsoh zlwk
d juhdwhu sduwlflsdwlrq lq fulph/ dftxlulqj wkh JHG1 Wkh vdph dssolhv iru zklwh ihpdohv/ h{fhsw
iru whhqdjh prwkhuv/ zkr duh pxfk ohvv olnho| wr jhw wkh JHG lq sulvrq1 JHG uhflslhqwv duh pruh
olnho| wr sduwlflsdwh lq loohjdo guxj xvh/ guxj vhoolqj/ jkwlqj lq vfkrro/ ydqgdolvp/ vkrsoliwlqj/ wkhiw/
ureehulhv/ dqg vfkrro devhqwhhlvp wkdq duh rwkhu gursrxwv159 +ylll, Wkh oderu0irufh sduwlflsdwlrq
dqg hpsor|phqw udwhv ri JHG uhflslhqwv duh orzhu wkdq wkrvh ri rwkhu gursrxwv15: Wkhlu wxuqryhu
udwhv duh kljkhu1 Wkhvh udwhv gr qrw fkdqjh zlwk wkh dftxlvlwlrq ri wkh JHG1 Khqfh JHG uhflslhqwv
dffxpxodwh ohvv zrun h{shulhqfh ryhu wkh olih f|foh1 +l{, Wkh fruuhodwlrq ehwzhhq DITW vfruhv dqg
dq lqgh{ ri sduwlflsdwlrq lq loolflw dfwlylw| ghqhg lq Khfnpdq/ Kvhh dqg Uxelqvwhlq +5334, lv
59H{foxglqj JHG uhflslhqwv/ wkh udwh ri loohjdo dqg gholqtxhqw ehkdylru ghfuhdvhv prqrwrqlfdoo| dv hgxfdwlrq ohyhov
ulvh1
5:Frqglwlrqdo rq DITW vfruhv dqg |hduv ri vfkrrolqj frpsohwhg1
67vwdwlvwlfdoo| vljqlfdqwo| qhjdwlyh lq wkh srsxodwlrq dw odujh1 Lqglylgxdov zlwk kljkhu DITW vfruhv
duh ohvv olnho| wr sduwlflsdwh lq loolflw ehkdylru1 \hw wklv uhodwlrqvkls grhv qrw krog zlwklq hgxfdwlrq
jurxsv1 Wkh fruuhodwlrq ehwzhhq DITW vfruhv dqg dq lqgh{ dprqj doo kljk vfkrro gursrxwv dqg
dprqj kljk vfkrro judgxdwhv +zlwk 45 |hduv ri vfkrrolqj, lv srvlwlyh dqg vwdwlvwlfdoo| vljqlfdqw1
Lw lv hvshfldoo| vwurqj iru doo gursrxwv/ vxjjhvwlqj wkdw dprqj kljk vfkrro gursrxwv/ wkh kljkhu wkh
DITW vfruh/ wkh pruh olnho| lv sduwlflsdwlrq lq loolflw dfwlylw|1 Vxfk d wudgh0r lv frqvlvwhqw zlwk wkh
ylhz wkdw erwk frjqlwlyh dqg qrq0frjqlwlyh wudlwv sod| lpsruwdqw urohv lq ghwhuplqlqj judgxdwlrq
iurp kljk vfkrro1
51615 Lpsolfdwlrqv iru Srolf|
Wkhuh duh wzr pdlq frqfoxvlrqv wkdw zh gudz iurp wklv dqdo|vlv dsduw iurp wkh frqfoxvlrq wkdw
wkh JHG lv d pl{hg vljqdo wkdw fkdudfwhul}hv lwv uhflslhqwv dv vpduw exw xquholdeoh1 +l, Fxuuhqw
v|vwhpv ri hydoxdwlqj hgxfdwlrqdo uhirupv duh edvhg rq fkdqjhv lq vfruhv rq frjqlwlyh whvwv1 Wkhvh
whvwv fdswxuh rqo| rqh ri wkh pdq| vnloov uhtxluhg iru d vxffhvvixo olih +vhh Khfnpdq/ 4<<<,1 D
pruh frpsuhkhqvlyh hydoxdwlrq ri hgxfdwlrqdo v|vwhpv zrxog dffrxqw iru wkhlu hhfwv rq surgxflqj
wkh qrq0frjqlwlyh wudlwv wkdw duh dovr ydoxhg lq wkh pdunhw1 Wkhuh lv vxevwdqwldo hylghqfh wkdw
phqwrulqj dqg prwlydwlrqdo surjudpv rulhqwhg wrzdug glvdgydqwdjhg whhqdjhuv duh hhfwlyh1 Zh
glvfxvv wklv hylghqfh lq Sduw 61 Pxfk ri wkh hhfwlyhqhvv ri hduo| fklogkrrg lqwhuyhqwlrqv frphv lq
errvwlqj qrq0frjqlwlyh vnloov dqg lq irvwhulqj prwlydwlrq +vhh Khfnpdq/ 5333/ iru d frpsuhkhqvlyh
uhylhz ri wkh olwhudwxuh,1 Lw kdv orqj ehhq frqmhfwxuhg wkdw wkh juhdwhu hhfwlyhqhvv ri Fdwkrolf
vfkrrov frphv lq surgxflqj pruh prwlydwhg dqg vhoi0glvflsolqhg vwxghqwv +Frohpdq dqg Krhu/
4<;6,1 Lw kdv dovr ehhq frqmhfwxuhg wkdw wkh ghfolqh lq glvflsolqh lq lqqhu0flw| sxeolf vfkrrov lv d
pdmru vrxufh ri wkhlu idloxuh1 Lw zrxog eh ydoxdeoh wr jdwkhu pruh v|vwhpdwlf lqirupdwlrq rq qrq0
frjqlwlyh hhfwv ri dowhuqdwlyh hgxfdwlrq v|vwhpv1 +ll, L1T1 lv idluo| zhoo vhw e| djh hljkw1 Prwlydwlrq
dqg vhoi0glvflsolqh duh pruh pdoohdeoh dw odwhu djhv +Khfnpdq/ 5333,1 Jlyhq wkh hylghqfh rq wkh
txdqwlwdwlyh lpsruwdqfh ri qrq0frjqlwlyh wudlwv/ vrfldo srolf| vkrxog eh pruh dfwlyh lq dwwhpswlqj
68wr dowhu wkhp/ hvshfldoo| iru fkloguhq iurp glvdgydqwdjhg hqylurqphqwv zkr uhfhlyh srru glvflsolqh
dqg hqfrxudjhphqw dw krph1 Wklv zrxog lqfoxgh phqwrulqj surjudpv dqg vwulfwhu hqirufhphqw ri
glvflsolqh lq wkh vfkrrov1 Zh suhvhqw hylghqfh rq wkh ydoxh ri vxfk lqwhuyhqwlrqv lq Sduw 61 Vxfk
l q w h u y h q w l r q vz l o oe h q h  ww k hf k l o gd q gw k ho d u j h uv r f l h w |e x wd ww k hv d p hw l p hp d |f r q   l f wz l w k
wkh olehudo ydoxh ri wkh vdqfwlw| ri idplolhv wkdw xqghuydoxh vhoi0glvflsolqh dqg prwlydwlrq dqg uhvhqw
wkh lpsrvlwlrq ri plggoh0fodvv ydoxhv rq wkhlu fkloguhq1
517 Vxppdu| ri Sduw 5
Wkh hylghqfh suhvhqwhg lq wklv sduw ri wkh sdshu ghprqvwudwhv wkdw orqj0whup hqylurqphqwdo idfwruv
fu|vwdool}hg lq frjqlwlyh dqg qrq0frjqlwlyh delolwlhv sod| wkh pdmru uroh lq dffrxqwlqj iru jdsv lq
vfkrrolqj dwwdlqphqw dfurvv vrflrhfrqrplf jurxsv/ zkloh wkh vkruw whup fuhglw frqvwudlqwv dqg
wxlwlrq idfwruv wkdw uhfhlyh surplqhqw dwwhqwlrq lq fxuuhqw srolf| glvfxvvlrqv gr qrw1 Krzhyhu/
vkruw0whup fuhglw frqvwudlqwv dhfw d vpdoo jurxs ri shuvrqv dqg wdujhwhg vxevlg| srolflhv dsshdu
wr eh frvw hhfwlyh iru wkhp1 Zh fdqqrw h{shfw wxlwlrq uhgxfwlrq srolflhv wr holplqdwh wkh vxevwdqwldo
jdsv lq vfkrrolqj dwwdlqphqw e| vrflrhfrqrplf edfnjurxqg1 Jdsv lq frjqlwlyh dqg qrq0frjqlwlyh
vnloov rshq xs hduo| dqg duh olqnhg wr idplo| hqylurqphqwv dw hduo| djhv/ qrw sduhqwdo lqfrph lq wkh
dgrohvfhqw |hduv1 Qrq0frjqlwlyh vnloov vxevwdqwldoo| ghwhuplqh vrflrhfrqrplf vxffhvv1
Lq wkh qh{w vhfwlrq/ zh dsso| wkhvh ohvvrqv dqg dgg wr wkhp lq rxu dqdo|vhv ri vshflf srolflhv
ghvljqhg wr irvwhu vnloov1
6 Dqdo|vhv ri Vshflf Srolflhv
Lq wklv vhfwlrq ri wkh sdshu/ zh dqdo|}h wkh uhwxuqv wr vfkrrolqj dqg vfkrrolqj txdolw| dqg wkh
uhwxuqv wr mre wudlqlqj/ hduo| fklogkrrg lqwhuyhqwlrqv dqg phqwrulqj surjudpv1 Zh dovr frqvlghu
wd{ dqg vxevlg| srolf|/ lppljudwlrq srolf| dqg sureohpv ri wkh wudqvlwlrq1
69614 Wkh Uhwxuqv wr Vfkrrolqj dqg Vfkrrolqj Txdolw|
Ihz wrslfv lq hpslulfdo hfrqrplfv kdyh uhfhlyhg pruh dwwhqwlrq iurp hpslulfdo hfrqrplvwv wkdq
wkh hfrqrplf uhwxuq wr vfkrrolqj1 E| qrz wkhuh lv d upo| hvwdeolvkhg frqvhqvxv wkdw wkh phdq
udwh ri uhwxuq wr d |hdu ri vfkrrolqj lq wkh 4<<3*v h{fhhgv 43 shufhqw/ dqg pd|e hd vk l j kd v4 : 0
53( +Fduqhlur/ Khfnpdq dqg Y|wodflo/ 5334,1 Wklv uhwxuq lv kljkhu iru pruh deoh shrsoh +Wdehu/
5334, dqg iru fkloguhq iurp ehwwhu edfnjurxqgv +Dowrqml dqg Gxqq/ 4<<9,1 Shuvrqv iurp ehwwhu
edfnjurxqgv dqg zlwk kljkhu delolw| duh pruh olnho| wr dwwhqg froohjh dqg hduq d kljkhu udwh ri
uhwxuq iurp lw1 Wklv hylghqfh lv urexvw wr dowhuqdwlyh fkrlfhv ri lqvwuxphqwdo yduldeohv dqg wr
wkh xvh ri dowhuqdwlyh phwkrgv iru frqwuroolqj iru vhoi vhohfwlrq1 Wkh v|qhuj| ru frpsohphqwdulw|
vxjjhvwhg lq Iljxuh 904 lv frquphg lq hvwlpdwhv ri delolw| dqg edfnjurxqg rq hduqlqjv1 Erwk
frjqlwlyh dqg qrq0frjqlwlyh vnloov udlvh hduqlqjv wkurxjk surprwlqj vfkrrolqj dqg wkurxjk wkhlu
gluhfw hhfwv rq hduqlqjv +vhh wkh hylghqfh lq Wdehu 5334> Khfnpdq/ Kvhh/ dqg Uxelqvwhlq/ 5334
dqg lq Fduqhlur/ Kdqvhq/ dqg Khfnpdq/ 5334/ 5335,1 Wdeoh 7 suhvhqwv rxu vxppdu| ri wkh phdq
udwh ri uhwxuq wr vfkrrolqj iru glhuhqw delolw| jurxsv1 Wkh dqqxdo uhwxuq wr froohjh lv kljkhu iru
shuvrqv zlwk juhdwhu delolw|1
Phdqv pdvn d orw ri lpsruwdqw lqirupdwlrq derxw wkh glvwulexwlrq ri uhwxuqv1 Hyhq li wkh
phdq uhwxuqv wr sduwlflsdqwv lq vfkrrolqj duh kljk/ pdujlqdo hqwudqwv dwwudfwhg lqwr vfkrrolqj
p d |k d y ho r zu h w x u q v 1 H f r q r p l fd q d o | v l vl vd o od e r x ws h u v r q vd ww k hp d u j l q 1 Dowkrxjk Plqfhu
+4<:7, hpskdvl}hg khwhurjhqhlw| lq wkh uhwxuqv wr hgxfdwlrq lq klv slrqhhulqj uhvhdufk rq hduqlqjv
ixqfwlrqv dqg uhsruwv hvwlpdwhv ri wkh glvshuvlrq ri wkhvh uhwxuqv/ lw lv rqo| uhfhqwo| wkdw ixoo
glvwulexwlrqv ri uhwxuqv dqg wkh uhwxuqv wr pdujlqdo hqwudqwv dwwudfwhg lqwr vfkrrolqj kdyh ehhq
hvwlpdwhg +Fduqhlur/ Kdqvhq dqg Khfnpdq/ 5334/ 5335,1 Zh vxppdul}h wkh pdlq qglqjv ri wklv
erg| ri zrun1
Wkh khwhurjhqhlw| lq udwhv ri uhwxuq fdq dulvh iurp furvv vhfwlrqdo glhuhqfhv nqrzq wr djhqwv
exw qrw revhuylqj hfrqrplvwv ru iurp jhqxlqh xqfhuwdlqw| wkdw djhqwv idfh lq pdnlqj wkhlu vfkrrolqj
6:ghflvlrqv1 Erwk khwhurjhqhlw| lq uhwxuqv dqg wkh frpsrqhqwv ri jhqxlqh xqfhuwdlqw| xqnqrzq wr
djhqwv zkhq wkh| pdnh wkhlu vfkrrolqj ghflvlrqv duh hvwlpdwhg lq uhfhqw uhvhdufk e| Fduqhlur/
Kdqvhq dqg Khfnpdq +5334/ 5335, zkr glvwlqjxlvk h{ dqwh frpsrqhqwv ri jdlqvw rv f k r r o l q jn q r z q
w rd j h q w vd ww k hw l p hw k h |p d n hw k h l ug h f l v l r q vi u r ph {s r v wu h d o l } d w l r q v 1 5;
Wkhlu uhvhdufk h{whqgv wkh slrqhhulqj dqdo|vlv ri Zloolv dqg Urvhq +4<:<, wr frqvlghu pxowlsoh
vfkrrolqj ohyhov dqg wr lghqwli| glvwulexwlrqv ri rxwfrphv ri vfkrrolqj1 Lq glhuhqw vfkrrolqj pdu0
nhwv/ wkh| hvwlpdwh wkdw erwk frjqlwlyh dqg qrq0frjqlwlyh delolwlhv dhfw hduqlqjv1 Vhoi vhohfwlrq lv
uhodwlyho| pruh lpsruwdqw lq froohjh fkrlfh ghflvlrqv wkdq lq vfkrrolqj ghflvlrqv dw wkh vhfrqgdu|
ohyho1
Iljxuh 46 sorwv wkh h{ srvw +uhdol}hg, frxqwhuidfwxdo glvwulexwlrq ri wkh uhwxuqv wr froohjh judg0
xdwlrq +frpsduhg wr kljk vfkrro judgxdwlrq, iru erwk froohjh judgxdwhv dqgk l j kv f k r r oj u d g x d w h v
zkr jr rq wr froohjh1 Hyhq dprqj froohjh judgxdwhv/ wkhuh lv d vxevwdqwldo iudfwlrq +6:(, zkr hduq
h{ srvw qhjdwlyh uhwxuqv1 Iru wkhp/ jrlqj wr froohjh wxuqv rxw wr eh d qdqfldo plvwdnh15< Lw zrxog
eh d plvwdnh iru dq hyhq juhdwhu sursruwlrq ri wkrvh zkr vwd| lq kljk vfkrro dqg gr qrw jr rq wr
froohjh1
Fduqhlur/ Kdqvhq dqg Khfnpdq +5335, hvwlpdwh wkdw rqo| <( ri wkh yduldqfh lq wkh glvfrxqwhg
suhvhqw ydoxh ri wkh uhwxuqv wr vfkrrolqj lv iruhfdvwdeoh dw wkh wlph froohjh dwwhqgdqfh ghflvlrqv duh
pdgh1 Rqh zd| wr vxppdul}h wkhlu qglqjv lv suhvhqwhg lq Iljxuh 471 Lw vkrzv wkh uhgxfwlrq lq wkh
h{ dqwh glvshuvlrq ri wkh glvwulexwlrq ri uhwxuqv wr froohjh yhuvxv kljk vfkrro xqghu d qr0lqirupdwlrq
dvvxpswlrq +qr suhglfwruv, dqg d ulfk lqirupdwlrq vhw xvlqj doo wkh lqirupdwlrq wkdw djhqwv dfw rq lq
pdnlqj vfkrrolqj fkrlfhv1 Hyhq xqghu d ulfk lqirupdwlrq vhw/ zklfk wkh| dujxh lv lpsodxvleo| ulfk/
wkhuh lv d juhdw ghdo ri lqwulqvlf xqfhuwdlqw| derxw ixwxuh uhwxuqv dw wkh wlph vfkrrolqj ghflvlrqv
duh pdgh1 Wklv lqwulqvlf xqfhuwdlqw| frxsohg zlwk wkh ulvn dyhuvlrq wkdw lv hvwlpdwhg lq wkhlu prgho
5;Wkhvh dxwkruv lghqwli| frxqwhuidfwxdov e| srvwxodwlqj orz glphqvlrqdo idfwru prghov wkdw jhqhudwh wkh srwhqwldo
rxwfrphv1 Wkh| surgxfh hylghqfh wkdw wkh orz glphqvlrqdo prghov w wkh gdwdr qz d j h vd q gh p s o r | p h q w 1 W r
h{wudfw hvwlpdwhv ri xqfhuwdlqw| wkh| hvwlpdwh vfkrrolqj ghflvlrq uxohv dqg dvfhuwdlq zklfk idfwruv wkdw h{sodlq ixwxuh
rxwfrphv djhqwv dfw rq zkhq wkh| pdnh wkhlu vfkrrolqj ghflvlrqv1
5<Wklv lv dovr wuxh zkhq zh frpsxwh suhvhqw ydoxhv1
6;khosv wr h{sodlq wkh dssduhqw sx}}oh glvfxvvhg e| Hoozrrg dqg Ndqh +5333,/ dprqj rwkhuv/ wkdw
vwxghqwv uhdfw pruh vwurqjo| wr frvwv wkdq wr uhwxuqv1 Gluhfw frvwv +vxfk dvw x l w l r q ,d u hn q r z q
zlwk qhdu fhuwdlqw|1 Ixwxuh uhwxuqv duh xqfhuwdlq1 Ulvn dyhuvlrq ohdgv djhqwv wr glvfrxqw uhwxuqv
uhodwlyh wr frvwv1
Wklv hylghqfh vxjjhvwv wkdw wkhuh duh juhdw srwhqwldo ehqhwv wr jdwkhulqj wkh lqirupdwlrq wr
uhgxfh xqfhuwdlqw| derxw ixwxuh sd|rv1 Juhdwhu glvshuvlrq lq h{ dqwh uhwxuqv dprqj plqrulwlhv dqg
orz lqfrph pdmrulw| jurxsv wkdq dprqj pdmrulw| jurxsv sduwldoo| h{sodlqv wkh voxjjlvk uhvsrqvh
ri plqrulwlhv dqg orz lqfrph pdmrulw| zklwhv wr fkdqjhv lq wkh uhwxuqv wr vfkrrolqj ryhu wlph1
Wkh pdujlqdo hqwudqwv dwwudfwhg lqwr froohjh e| fkdqjhv lq wxlwlrq duh ehorz wkrvh ri wkh dyhudjh
sduwlflsdqw1 Iljxuh 48/ wdnhq iurp wkh zrun ri Fduqhlur/ Kdqvhq dqg Khfnpdq +5334/ 5335, vkrz
wkdw uhwxuqv wr vfkrrolqj duh orzhu iru shrsoh ohvv olnho| wr dwwhqg froohjh1 Fxuuhqwo| wkh dyhudjh
lqgh{ ri wkh dyhudjh pdujlqdo sduwlflsdqw lq froohjh lq wkh X1V1 lv voljkwo| ehorz 3 lq wkh {0d{lv ri
wkdw jxuh1 Wkh idoor lq wkh uhwxuq wr froohjh lq wkh uhohydqw udqjh lv plog1 Vpdoo lqfuhdvhv lq froohjh
hquroophqw dw fxuuhqw ohyhov zrxog rqo| plogo| uhgxfh wkh uhwxuqv wr wkh pdujlqdo hqwudqw1 Krzhyhu/
li froohjh dwwhqgdqfh ehfdph xqlyhuvdo/ wkh pdujlqdo vwxghqw zrxog hduq d qhjdwlyh uhwxuq163
61414 Wkh Hhfwv ri Vfkrrolqj rq Phdvxuhg Whvw Vfruhv dqg wkh Hhfwv ri Whvw Vfruhv
rq Zdjhv1
Lq uhfhqw zrun/ Kdqvhq/ Khfnpdq dqg Pxoohq +5335,/ hvwlpdwh wkh hhfw ri vfkrrolqj rq whvw vfruhv
dffrxqwlqj iru wkh mrlqw ghwhuplqdwlrq ri vfkrrolqj dqg whvwv164 Lw lv zhoo nqrzq wkdw whvw vfruhv
suhglfw vfkrrolqj1 Lw lv pruh frqwuryhuvldo wkdw vfkrrolqj udlvhv phdvxuhg whvw vfruhv1 Khuuqvwhlq
dqg Pxuud| +4<<7, fodlp wkdw vxfk hhfwv duh zhdn1 Zlqvkls dqg Nruhqpdq +4<<:, vxuyh| wklv
olwhudwxuh1 Kdqvhq/ Khfnpdq dqg Pxoohq +5335, hvwlpdwh wkh hhfw ri dgglwlrqdo |hduv ri vfkrrolqj
rq vwdqgdugl}hg whvw vfruhv iru shuvrqv 47 dqg ryhu dw glhuhqw ohyhov ri odwhqw delolw|165 Vfkrrolqj
63Wklv lv d sduwldo htxloleulxp vwdwhphqw1 Wkh uhwxuq wr kljk vfkrro zrxog ulvh dv pruh shrsoh zhqw wr froohjh1
Wklv zrxog  dwwhq wkh vorsh ri Iljxuh 49 dv froohjh0jrlqj lqfuhdvhg1
64Wkh| dovr dffrxqw iru fhlolqj hhfwv ri whvwv1 Lq wklv zrun wkh| fduglqdol}h wkh whvw vfruh1
65Lq wkhlu sdshu/ odwhqw delolw| lv htxdwhg zlwk LT/ zklfk fdqqrw eh pdqlsxodwhg diwhu djhv ;0431
6<udlvhv phdvxuhg dfklhyhphqw +DITW, e| wzr whqwkv ri d vwdqgdug ghyldwlrq shu |hdu1 Wklv hhfw
lv xqlirup dfurvv odwhqw delolw| ohyhov1 Wkhuh duh vxevwdqwldo jdlqv lq whvw vfruhv lq wkh hduo| kljk
vfkrro |hduv1 Exw gxh wr sdudooholvp dfurvv delolw| ohyhov ri vfkrrolqj rq dfklhyhphqw whvw vfruhv/
vfkrrolqj grhv qrw holplqdwh lqlwldo glvdgydqwdjhv lq whvw vfruhv dfurvv odwhqw delolw| ohyhov1 Ehfdxvh
wkh uhodwlrqvkls ehwzhhq orj zdjhv dqg whvw vfruhv lv qrqolqhdu +vhh Khfnpdq dqg Y|wodflo/ 5334,/
vfkrrolqj whqgv wr htxdol}h zdjhv iru wkrvh dw wkh erwwrp ri wkh odwhqw whvw vfruh glvwulexwlrq1
Wklv uhvhdufk vkrzv wkdw vfkrrolqj kdv dq dgglwlrqdo hhfw rq hduqlqjv wkurxjk udlvlqj delolw|
deryh dqg eh|rqg lwv gluhfw hhfw rq hduqlqjv1 Hvwlpdwhv ri uhwxuqv wr vfkrrolqj wkdw frqglwlrq rq
phdvxuhg whvw vfruhv wkdw duh uhsruwhg lq wkh olwhudwxuh ohdg wr grzqzdug eldvhg hvwlpdwhv ri wkh
uhwxuq wr vfkrrolqj1
61415 Udlvlqj Vfkrrolqj Txdolw|
Wkh prvw frpprqo| vxjjhvwhg uhirupv wr vfkrrov duh fodvv vl}h uhgxfwlrqv/ vxpphu vfkrro surjudpv
dqg lqfuhdvhv lq whdfkhu vdodulhv dqg shu0vwxghqw h{shqglwxuhv1 Nuxhjhu +4<<<, vxjjhvwv wkdw wkhvh
lqwhuyhqwlrqv duh olnho| wr eh hhfwlyh1 Vrph ri wkh hylghqfh rq wkh vxffhvv ri vxfk lqlwldwlyhv lv
edvhg rq h{shulphqwdo hylghqfh/ vxfk dv wkh Whqqhvvhh Vwxghqw0Whdfkhu Dfklhyhphqw Udwlr +WQ0
VWDU,1 Hylghqfh rq wklv surjudp kdv ehhq pl{hg> nlqghujduwhq vwxghqwv lqlwldoo| kdyh kljkhu whvw
vfruhv wkdq wkrvh lq odujhu fodvv vl}hv/ exw lq odwhu judghv/ wuhdwhg dqg xqwuhdwhg vwxghqwv* whvw vfruhv
ehfrph yluwxdoo| lqglvwlqjxlvkdeoh +vhh Kdqxvkhn/ 5333> iru dq rssrvlqj ylhz/ vhh Nuxhjhu/ 4<<<,1
Wkhuh lv qr hylghqfh wkdw fodvv vl}h uhgxfwlrqv ri wkh vruw uhsruwhg lq wkh Whqqhvvhh VWDU h{shu0
lphqw zloo vxevwdqwldoo| dhfw hduqlqjv ru uhgxfh wkh vxevwdqwldo vnloo jdsv dfurvv vrflrhfrqrplf
jurxsv lq Dphulfdq vrflhw|1 D ixuwkhu srlqw lv wkdw hyhq li wkh whvw vfruh jdlqv duh shuvlvwhqw/ whvw
vfruhv duh rqo| zhdno| olqnhg wr odwhu rxwfrphv +Fdzoh|/ Khfnpdq dqg Y|wodflo/ 4<<< dqg Khfnpdq
dqg Y|wdflo/ 5334,1
Uhfhqw vwxglhv olqnlqj phdvxuhv ri vfkrrolqj txdolw| wr olihwlph hduqlqjv dqg rffxsdwlrqdo
dfklhyhphqw kdyh dsshduhg/ wkhuhe| dyrlglqj uholdqfh rq lqkhuhqwo| duelwudulo| vfdohg whvw vfruhv1
73Iurp wklv olwhudwxuh/ wkhuh lv d jurzlqj frqvhqvxv lqglfdwlqj wkdw zlwklq fxuuhqw udqjhv lq prvw
ghyhorshg hfrqrplhv/ fkdqjhv lq phdvxuhg lqsxwv vxfk dv fodvv vl}h dqg vshqglqj shu sxslo kdyh
olwwoh/ li dq|/ hhfw rq wkh ixwxuh hduqlqjv ri vwxghqwv +vhh Khfnpdq/ Od|qh0Iduudu/ dqg Wrgg/ 4<<9/
dqg Kdqxvkhn/ 4<<;/ 5335,1 Hyhq li rqh wdnhv wkh prvw idyrudeoh hvwlpdwhv iurp wkh olwhudwxuh dqg
frpelqhv wkhp zlwk wkh ehvw fdvh vfhqdulr iru wkh frvwv ri udlvlqj vfkrrolqjt x d o l w | /g h f u h d v l q jw k h
sxslo0whdfkhu udwlr e| 8 rq d qdwlrqdo ohyho lv qrw d zlvh lqyhvwphqw1 Vxfk d u h g x f w l r ql qf o d v vv l } h /
zkloh nhhslqj wkh qxpehu ri vwxghqwv hquroohg wkh vdph zrxog uhtxluh wkh dgglwlrq ri qhz whdfkhuv/
qrw wr phqwlrq wkh dgglwlrq ri qhz fodvvurrp dqg vfkrro idflolwlhv1 Dffrxqwlqj rqo| iru wkh frvwv ri
dgglqj qhz whdfkhuv/ zh hvwlpdwh wkdw ghfuhdvlqj wkh sxslo0whdfkhu udwlr e| 8 zrxog uhtxluh d frvw
ri derxw ':<366 shu vwxghqw1 Wdeoh 8 suhvhqwv hvwlpdwhv ri wkh qhw uhwxuqv iru vxfk d sxslo0whdfkhu
udwlr uhgxfwlrq xqghu glhuhqw dvvxpswlrqv derxw surgxfwlylw| jurzwk/ gl v f r x q wu d w h v /d q gw k hv r 0
fldo rssruwxqlw| frvwv ri ixqgv167 Wdnlqj d kljk hvwlpdwh +uhodwlyh wr wkh hvwlpdwhv uhsruwhg lq wkh
olwhudwxuh, ri d 7( lqfuhdvh lq ixwxuh hduqlqjv uhvxowlqj iurp d ghfuhdvh lq wkh sxslo0whdfkhu udwlr
e| 8 |lhogv d orvv ri olihwlph hduqlqjv ri ehwzhhq '5/933 wr '8/833 shu 4<<3 kljk vfkrro judgxdwh dw
vwdqgdug glvfrxqw udwhv +80:(,1
Fdug dqg Nuxhjhu +4<<:, dujxh wkdw surgxfwlylw| jurzwk lq zdjhv vkrxog eh lq f o x g h gl qv x f k
fdofxodwlrqv1 Xvlqj d 4( surgxfwlylw| jurzwk udwhzklfk lv frqvlvwhqw zlwk klvwrulfdo h{shulhqfh
grhv qrw uhyhuvh wklv frqfoxvlrq1 Hyhq xvlqj d 6( surgxfwlylw| jurzwk udwh lq zdjhv +fdofxodwlrqv
qrw vkrzq,/ zklfk lv d kljk hvwlpdwh rxwvlgh ri klvwrulfdo h{shulhqfh/ grhvq r wr  v h ww k hf r v w v
xqohvv rqh xvhv d 6( glvfrxqw udwh168 Hvwlpdwhv ri wkh qhw uhwxuqv duh hyhq pruh qhjdwlyh diwhu
dffrxqwlqj iru wkh vrfldo frvwv ri wd{dwlrq1 Rqo| li zh wdnh wkh yhu| kljk hqgh v w l p d w h vr iw k hh  h f w
ri vfkrrolqj txdolw| rq hduqlqjv dqg glvfrxqw frvwv e| d yhu| orz udwh +6(, gr zh qg dq| vl}hdeoh
srvlwlyh hhfw ri vfkrrolqj txdolw| rq ixwxuh hduqlqjv1
66Doo groodu ydoxhv khuh duh lq 4<<3 grooduv1
67Wklv fdofxodwlrq zdv vxjjhvwhg wr xv e| Vdp Show}pdq1 Vlplodu fdofxodwlrqv iru lqfuhdvlqj whdfkhu vdodulhv e|
63( ohdg wr wkh vdph frqfoxvlrqv1 Wkh| uvw dsshdu lq Khfnpdq dqg Orfkqhu +5333,1 Gd|dqdqg Pdqrol xsgdwhg
wkhvh hvwlpdwhv xqghu rxu jxlgdqfh1
68Frpsxwdwlrqv dydlodeoh rq uhtxhvw iurp wkh dxwkruv1 Zh wkdqn Gd|dqdqg Pdqr o li r uk l vk h o sz l w kw k h v h
frpsxwdwlrqv1
74Wklv hylghqfh lqglfdwhv wkdw wkh X1V1 pd| eh vshqglqj wrr pxfk rq vwxghqwv jlyhq fxuuhqw ru0
jdql}dwlrq ri hgxfdwlrqdo surgxfwlrq1 Srxulqj pruh ixqgv lqwr vfkrrov wr orzhu fodvv vl}hv e| rqh ru
wzr sxslov ru wr udlvh vshqglqj shu sxslo e| d ihz kxqguhg grooduv zloo qrw vroyh wkh sureohpv ri wkh
Dphulfdq sulpdu| dqg vhfrqgdu| vfkrro v|vwhp/ qru zloo lw vwlpxodwh wkh froohjh jrlqj ri plqrulwlhv
dqg wkh srru1 Wklv lv qrw wr vd| wkdw vfkrro txdolw| grhv qrw pdwwhu1 Kdqxvkhn +4<:4,/ Pxuqdqh
+4<:8,/ Kdqxvkhn +4<<:,/ dqg Kdqxvkhn dqg Oxtxh +5333, doo vkrz wkdw lqglylgxdo whdfkhuv pdwwhu
lq wkh vhqvh ri udlvlqj wkh whvw vfruhv ri vwxghqwv1 Krzhyhu/ frqyhqwlrqdo phdvxuhv ri whdfkhu txdo0
lw| gr qrw suhglfw zkr duh wkh jrrg whdfkhuv1 Jlylqj sulqflsdov pruh glvfuhwlrq lq uhzduglqj dqg
sxqlvklqj whdfkhuv zrxog eh dq hhfwlyh zd| wr xvh orfdo nqrzohgjh1 Exuhdxfudwl}dwlrq klqghuv
wkh xvh ri wklv nqrzohgjh1
Zkloh wkh hhfwv ri txdolw| ydu| dfurvv hqylurqphqwv dqg dgglwlrqdo ixqglqj iru vrph vfkrrov
pd| eh mxvwlhg/ pdujlqdo lpsuryhphqwv lq vfkrro txdolw| duh olnho| wr eh lqhhfwlyh dqg pruh
ixqgdphqwdo fkdqjhv duh uhtxluhg li zh krsh wr vhh d vljqlfdqw lpsuryhphqw lq rxu hgxfdwlrqdo
v|vwhp1
61416 Lpsurylqj Vfkrro Txdolw| Wkurxjk Fkrlfh lq Vfkrrolqj
Lw lv frpprqo| shufhlyhg wkdw ghvslwh wkh kljk hvwlpdwhg uhwxuqv wr vfkrrolqj/ Dphulfdq sulpdu|
dqg vhfrqgdu| vfkrrov dv d zkroh duh idlolqj1 Wkh hylghqfh iru wklv idloxuh lv erwk wkh glvpdo
udqnlqj ri Dphulfdq kljk vfkrro vwxghqwv rq vwdqgdugl}hg dfklhyhphqw whvwv frpsduhg wr wkh
shuirupdqfh ri vwxghqwv iurp rwkhu qdwlrqv dqg vwdjqdqw whvw vfruhv ryhu wlph +vhh wkh hylghqfh
suhvhqwhg lq Eodx dqg Nkdq/ 5334> RHFG dqg Vwdwlvwlfv Fdqdgd/ 4<<8> dqg Kdqxvkhn/ 5333,1
Il{lqj wklv sureohp uhtxluhv dq xqghuvwdqglqj ri krz Dphulfdq vfkrrov duh rujdql}hg1 E| dqg
odujh/ sxeolf vfkrro v|vwhpv lq wkh X1V1 duh orfdo prqrsrolhv zlwk ihz frpshwlwruv1 Wkh lqfhqwlyhv
ri pdq| sulqflsdov dqg whdfkhuv wr surgxfh nqrzohgjh duh zhdn/ dowkrxjk wkhuh duh pdq| ghglfdwhg
surihvvlrqdov1 Hgxfdwlrqdo exuhdxfudflhv duh riwhq xquhvsrqvlyh wr wkh fkdqjlqj ghpdqg iru vnloov
ru wr wkh pdunhw uhdolwlhv wkdw zloo frqiurqw wkhlu vwxghqwv zkhq wkh| ohdyh vfkrrov1 Wkh| duh qrw
75dffrxqwdeoh wr dq|rqh ehfdxvh lw lv qrw hdv| wr prqlwru wkhp1 Rqh ydoxdeoh vrxufh ri lqirupdwlrq
0 sduhqwdo dqg vwxghqw shufhswlrq ri wkh txdolwlhv ri whdfkhuv dqg vfkrrov 0l vu d u h o |x v h gw rs x q l v k
srru whdfklqj1
Vfkrro fkrlfh kdv ehhq dgyrfdwhg dv d uhirup wr lpsuryh wkh txdolw| ri hgxfdwlrqdo vhuylfhv iru
vwxghqwv1 Sursrqhqwv ri vfkrro fkrlfh dujxh wkdw frpshwlwlrq dprqj vfkrrov wr dwwudfw vwxghqwv
zloo irufh vfkrrov wr ghfuhdvh frvwv dqg lqfuhdvh wkh txdolw| ri vhuylfhv surylghg1 Dgglwlrqdoo|/
e| kdylqj sduhqwv dfwlyho| fkrrvh wkh vfkrrov dwwhqghg e| wkhlu fkloguhq/ vfkrro fkrlfh v|vwhpv
zrxog olnho| lqfuhdvh wkh ghjuhh ri sduhqwdo sduwlflsdwlrq lqyroyhg lq fkloguhq*v vfkrrolqj1 Rq wkh
rwkhu kdqg/ rssrqhqwv ri vfkrro fkrlfh dujxh wkdw lqfuhdvhg frpshwlwlrq dprqj vfkrrov zloo ohdg
wr lqfuhdvhg vwudwlfdwlrq dqg lqhtxdolw| dprqj vwxghqwv dv zhoo dv d gloxwlrq ri edvlf vfkrrolqj
vwdqgdugv dqg wkdw srru sduhqwv odfn wkh lqirupdwlrq dqg wkh delolw| wr pdnh lqiruphg ghflvlrqv
iru wkhlu fkloguhq1 Khqfh/ vfkrro fkrlfh v|vwhpv zrxog eh prvw ehqhfldo wr wkrvh douhdg| deoh wr
h{huflvh fkrlfh lq wkh fxuuhqw v|vwhp/ wkh ulfkhu idplolhv1
Prvw ri wkh uhvhdufk rq wklv wrslf kdv ehhq wkhruhwlfdo1 Dowkrxjk wkhuh lv vr p hg h j u h hr if k r l f h
zlwklq wkh fxuuhqw X1V1 vfkrrolqj v|vwhp wkdw fdq eh h{soruhg wr xqghuvwdqg wkh phfkdqlvpv ri
vfkrro fkrlfh/ wkh gdwd duh riwhq odfnlqj dqg zkhq dydlodeoh duh lqdghtxdwh1
Yrxfkhu h{shulphqwv surylgh h{shulphqwdo gdwd iru hpslulfdo vwxglhv frqfhuqlqj vfkrro fkrlfh1
H{shulphqwv wkdw jlyh wxlwlrq yrxfkhuv wr sxeolf vfkrro vwxghqwv vr wkdw wkh| pd| dwwhqg sulydwh
vfkrrov kdyh ehhq frqgxfwhg lq vhyhudo X1 V1 flwlhv lqfoxglqj Plozdxnhh/ Fohyhodqg/ Plqqhdsrolv dqg
Qhz \run169 Wkhvh vwxglhv kdyh ehhq frqwuryhuvldo1 Uhvhdufkhuv gr qrw djuhh rq zkhwkhuy r x f k h u v
kdyh dq| lpsdfw rq vwxghqwv* hgxfdwlrqdo dfklhyhphqw1 Uhfhqw uhvhdufk +vhh Shwhuvrq dqg Kdvvho
4<<;, vkrzv lpsruwdqw glhuhqfhv lq hgxfdwlrqdo rxwfrphv dqg sduhqwdo vdwlvidfwlrq= uhodwlyh wr
sduhqwv qrw doorzhg wr h{huflvh fkrlfh/ sduhqwv xqghu vfkrro fkrlfh v|vwhp vd u hp r u ho l n h o |w ru h s r u w
vdwlvidfwlrq zlwk wkhlu fkloguhq*v vfkrro1 Wkhvh yrxfkhu h{shulphqwv duh riwhq olplwhg lq wkhlu vfdoh
dqg lw lv gl!fxow wr jhqhudol}h dq| qglqjv wr wkh qdwlrqdo ohyho1 Dq| qdwlrqdo yrxfkhu surjudp zloo
69Surplqhqw vwxglhv lqfoxgh Zlwwh +5333,/ Shwhuvrq dqg Kdvvho +4<<;, dqg Urxvh +4<<:,1
76prvw olnho| kdyh odujh jhqhudo htxloleulxp hhfwv wkdw fdqqrw eh hvwlpdwhg iurp wkhvh vpdoo0vfdoh
h{shulphqwv +vhh Xutxlrod dqg Kvlhk/ 5335,1
Rwkhu uhvhdufkhuv kdyh vwxglhg wkh hhfw ri lqwurgxflqj frpshwlwlrq dprqj sxeolf vfkrrov lqwr
wkh prqrsrolvwlf vhwwlqj ri wkh X1V1 sxeolf vfkrro v|vwhp1 Hylghqfh iurp wkhvh vwxglhv lqglfdwhv
wkdw lqfuhdvhg vfkrro frpshwlwlrq dqg vwxghqw dqg sduhqwdo fkrlfh lpsuryhv wkh txdolw| ri vfkrrov
dv phdvxuhg e| whvw vfruhv dqg e| sduhqwdo dqg vwxghqw vdwlvidfwlrq zlwk ohduqlqj1 Frqwudu| wr wkh
ylhz wkdw frpshwlwlrq vlskrqv uhvrxufhv dzd| iurp wkh sxeolf vhfwru/ wr lwv ghwulphqw/ Fdurolqh
Kr{e|*v +5333, uhvhdufk vxjjhvwv wkdw zkhq sxeolf vfkrrov duh vxemhfw wr juhdwhu frpshwlwlrq erwk
iurp sdurfkldo dqg rwkhu sulydwh vfkrrov/ wkh shuirupdqfh ri doo vfkrrov lqfuhdvhv1 Kljkhu ohyhov ri
dfklhyhphqw duh surgxfhg dw orzhu frvw1
Fxoohq/ hw do1 +5333, suhvhqw hylghqfh rq frpshwlwlrq dprqj vfkrrov lq wkh Fklfdjr Sxeolf
Vfkrro v|vwhp1 Wkh| qg wkdw wkrvh vwxghqwv zkr pryh vfkrrov jlyhq wkh fkrlfh kdyh kljkhu
kljk vfkrro judgxdwlrq udwhv wkdq revhuydwlrqdoo| lghqwlfdo vwxghqwv zkr uhpdlq dw wkhlu dvvljqhg
vfkrrov1 Wkh| h{sodlq wkhlu uhvxowv wkurxjk vwxghqw vruwlqj1 Vfkrro fkrlfh doorzv kljkhu delolw|
vwxghqwv wr vruw wr kljkhu txdolw| vfkrrov dqg lqfuhdvh wkhlu olnholkrrg rik l j kv f k r r oj u d g x d w l r q 1
Hyhq wkrxjk fkrlfh khosv kljk0txdolw| vwxghqwv/ lw grhv qrw vhhp wr kxuw orzd e l o l w |v w x g h q w v 1
D vwxg| e| Ghuhn Qhdo +4<<:, ghprqvwudwhv wkdw wkh kljkhu vfkrrolqj dwwdlqphqw ri Fdwkrolf
vfkrro vwxghqwv frpsduhg wr sxeolf vfkrro vwxghqwv lv odujho| d frqvhtxhqfh ri jdlqv uhjlvwhuhg
e| lqqhu flw| vwxghqwv zkr fkrrvh Fdwkrolf vfkrrov ryhu lqihulru lqqhu flw| sxeolf vfkrrov1 Lq wkh
vxexuev/ zkhuh glvwulfwv duh vpdoohu dqg frpshwlwlrq dprqj vfkrro glvwulf w vl vp r u hl q w h q v h /w k h
Fdwkrolf vfkrrov kdyh olwwoh dgydqwdjh ryhu wkh sxeolf vfkrrov dqg wkh shuirupdqfh ri erwk vfkrro
v|vwhpv lv kljkhu wkdq lq wkh fhqwudol}hg lqqhu flw| vfkrrov1 Jurjjhu dqg Qhdo +5333, suhvhqw vxe0
vwdqwldo frqupdwru| hylghqfh rq wkh ruljlqdo Qhdo vwxg| xvlqj d eurdghu vhw ri rxwfrph phdvxuhv/
lqfoxglqj phdvxuhg dfklhyhphqw dqg dwwdlqphqw1
Lw lv uhpdundeoh wkdw lq d vrflhw| dv frpplwwhg wr frqvxphu vryhuhljqw| dqg fkrlfh dv wkh
Dphulfdq vrflhw|/ wkhuh lv vr pxfk uhvlvwdqfh wr shuplwwlqj fkrlfh dqg lqvwlwxwlqj lqfhqwlyhv lq
77hgxfdwlrq1 Wkh frqyhqwlrqdo dujxphqw ri wkh hgxfdwlrqdo sodqqhuv lv wkdw sduhqwv dqg vwxghqwv duh
qrw deoh wr pdnh zlvh fkrlfhv1 Wkh dydlodeoh hylghqfh srlqwv wr ehwwhu rxwfrphv iurp lqfuhdvhg
vfkrro frpshwlwlrq1 Vxfk srolflhv duh pxfk pruh olnho| wr udlvh vfkrrolqj shuirupdqfh wkdq srolflhv
wkdw lqfuhdvh vfkrrolqj txdolw| dqg gr qrw fkdqjh wkh rujdql}dwlrq ri vfkrrov1 Krzhyhu/ h{dfw
txdqwlwdwlyh wudgh0rv duh qrw dydlodeoh +vhh Kdqxvkhn/ 5333/ 5335,1
615 Hduo| Fklogkrrg Lqyhvwphqwv
Wkh hylghqfh suhvhqwhg lq Sduw 5 vxjjhvwv wkdw erwk frjqlwlyh dqg qrq0frjqlwlyh delolwlhv dhfw
vfkrrolqj dqg hfrqrplf vxffhvv dqg wkdw vrflrhfrqrplf glhuhqfhv lq frjqlwlyh dqg qrq0frjqlwlyh
vnloov dsshdu hduo|/ dqg/ li dq|wklqj/ zlghq ryhu wkh olih f|foh ri wkh fklog1 Zh ghprqvwudwh wkhuh wkdw
sduhqwdo lqsxwv duh lpsruwdqw ghwhuplqdqwv ri wkhvh vnloov1 \hw wkh lqglfdwhg srolf| lqwhuyhqwlrq lv
idu iurp reylrxv ehfdxvh wkh h{dfw phfkdqlvpv e| zklfk jrrg idplolhv surgxfh jrrg fkloguhq duh
qrw |hw zhoo xqghuvwrrg1 Shukdsv iru wklv uhdvrq/ Dphulfdq vrflhw| kdv ehhq uhoxfwdqw wr lqwhuyhqh
lq idplo| olih/ hvshfldoo| lq wkh hduo| |hduv1
Wkhuh lv d surirxqg dv|pphwu| lq srsxodu ylhzv derxw idplo| olih dqg vfkrrolqj1 Rq wkh
rqh kdqg/ wkhuh lv d zlghvsuhdg eholhi wkdw sduhqwv fdqqrw pdnh zlvh fkrlfhv derxw wkhlu fkloguhq*v
vfkrrolqj1 Li wkdw lv wuxh/ wkhq krz fdq sduhqwv eh wuxvwhg wr pdnh fruuhfw ghflvlrqv lq wkh suhvfkrro
|hduv zklfk uhfhqw uhvhdufk kdv ghprqvwudwhg wr eh vr lpsruwdqw iru olihwlph vxffhvvB Wkh orjlfdo
h{whqvlrq ri wkh sdwhuqdolvwlf dujxphqw wkdw ghqlhv wkh zlvgrp ri sduhqwdo vryhuhljqw| lq fkrrvlqj
v f k r r o vz r x o gv x j j h v ww k d ww k hv w d w hv k r x o gs o d |di d up r u hd f w l y hu r o hl qw k hs u h v f k r r oo l i hr iw k h
fklog1 Wkdw lv d srvlwlrq wkdw ihz zrxog dffhsw1
Iru fhuwdlq g|vixqfwlrqdo idplolhv sdwhuqdolvwlf lqwhuyhqwlrqv pd| eh dssursuldwh1 Li zh duh wr
ylrodwh wkh sulqflsoh ri frqvxphu vryhuhljqw| dq|zkhuh lq wkh olih f|foh surfhvv ri ohduqlqj/ wkh fdvh
iru grlqj vr lv vwurqjhvw dw wkh suhvfkrro vwdjh iru vrph jurxsv dqg qrw dw odwhu vwdjhv ri irupdo
vfkrrolqj zkhuh wkh dujxphqw iru sdwhuqdolvp lv prvw riwhq pdgh1 G|vixqfwlrqdo idplolhv dqg
hqylurqphqwv duh pdmru vrxufhv ri vrfldo sureohpv1 Sdwhuqdolvwlf lqwhuyhqwlrqv lqwr wkh idplo| olih
78pd| eh zduudqwhg rq h!flhqf| jurxqgv dowkrxjk vxfk lqwhuyhqwlrqv udlvh vhulrxv txhvwlrqv derxw
wkh qhhg wr surwhfw wkh vdqfwlw| ri idplo| olih1
Uhfhqw vpdoo0vfdoh vwxglhv ri hduo| fklogkrrg lqyhvwphqwv rq fkloguhq iurp glvdgydqwdjhg hq0
ylurqphqwv kdyh vkrzq uhpdundeoh vxffhvv dqg lqglfdwh wkdw lqwhuyhqwlrqv lq wkh hduo| |hduv fdq
hhfwlyho| surprwh ohduqlqj dqg fdq eh hqulfkhg wkurxjk h{whuqdo fkdqqhov1 Wkh| ghprqvwudwh wkh
ydoxh ri jrrg idplolhv e| vkrzlqj wkdw lqwhuyhqwlrqv fdq uhphg| wkh idlolqjv ri edg idplolhv1 Hduo|
fklogkrrg lqwhuyhqwlrqv ri kljk txdolw| kdyh odvwlqj hhfwv rq ohduqlqj dqg prwlydwlrq1 Wkh| udlvh
dfklhyhphqw dqg qrqfrjqlwlyh vnloov exw qrw L1T1 Glvdgydqwdjhg vxeqrupdo L1T1 fkloguhq lq \svl0
odqwl/ Plfkljdq zhuh udqgrpo| dvvljqhg wr wkh Shuu| Suhvfkrro surjudp dqg dgplqlvwhuhg lqwhqvlyh
wuhdwphqw dw djhv 70816: Wkhlu sduhqwv zhuh dovr vxemhfw wr lqwhuyhqwlrqv1 Wuhdwphqw zdv wkhq glv0
frqwlqxhg dqg wkh shuvrqv zhuh iroorzhg ryhu wkhlu olih f|foh1 Wkh wuhdwphqw jurxs lv qrz derxw 68
|hduv rog1 Hylghqfh rq wkhp lqglfdwhv wkdw wkrvh hquroohg lq wkh surjudp kdyh kljkhu hduqlqjv dqg
orzhu ohyhov ri fulplqdo ehkdylru lq wkhlu odwh 53v wkdq gr frpsdudeoh fkloguhq udqgrpl}hg rxw ri
wkh surjudp1 Uhsruwhg frvw0ehqhw udwlrv iru wkh surjudp duh vxevwdqwldo1 Phdvxuhg wkurxjk djh
5:/ wkh surjudp uhwxuqv '81:3 iru hyhu| groodu vshqw1 Zkhq uhwxuqv duh surmhfwhg iru wkh uhpdlqghu
ri wkh olyhv ri surjudp sduwlflsdqwv/ wkh uhwxuq rq wkh groodu ulvhv wr ';1:31 D vxevwdqwldo iudfwlrq
+98(, ri wkh uhwxuq wr wkh surjudp kdv ehhq dwwulexwhg wr uhgxfwlrqv lq fulph +Vfkzhlqkduw/ Eduqhv
dqg Zhlnduw/ 4<<6,1 Wkh V|udfxvh Suhvfkrro surjudp surylghg idplo| ghyhorsphqw vxssruw iru glv0
dgydqwdjhg fkloguhq iurp suhqdwdo fduh wkurxjk djh yh1 Uhgxfwlrqv lq sureohpv zlwk suredwlrq
dqg fulplqdo rhqvhv whq |hduv odwhu zhuh dv odujh dv :3( dprqj fkloguhq udqgrpo| dvvljqhg wr wkh
surjudp1 Jluov zkr sduwlflsdwhg lq wkh surjudp dovr vkrzhg juhdwhu vfkrro dfklhyhphqw +Odoo|/ hw
do1 4<;;,1 Vwxglhv ri hduo| lqwhuyhqwlrq surjudpv kdyh irxqg vkruw0whup lqfuhdvhv lq whvw vfruhv/
ohvv judgh uhwhqwlrq/ dqg kljkhu kljk vfkrro judgxdwlrq udwhv dprqj hquroohg fkloguhq1 Ri wkrvh
vwxglhv wkdw h{dplqh suh0gholqtxhqw ru fulplqdo ehkdylru/ prvw kdyh irxqgo r z h uu d w h vr ig h y l d q w
ehkdylru dprqj surjudp sduwlflsdqwv1 Vhh Wdeoh 9 iru d vxppdu| ri wkh hhfwv ri vhohfwhg hduo|
6:Wkhvh fkloguhq kdg dq dyhudjh LT ri dssur{lpdwho| ;31
79lqwhuyhqwlrq surjudpv rq vwxghqw whvw vfruhv/ vfkrrolqj/ hduqlqjv/ dqg gholqtxhqf|1 Vhh Wdeoh :
iru d vxppdu| ri wkh Shuu| Suhvfkrro qglqjv/ dqg d frvw ehqhw dqdo|vlv ri wkdw surjudp1 Wkh
ehqhw frvw udwlr lv vxevwdqwldoo| juhdwhu wkdq rqh1 Uhfhqw hvwlpdwhv ri wkh udwh ri uhwxuq wr wklv
surjudp duh 46( +Eduqhww/ 5335/ sulydwh frppxqlfdwlrq,1 Wklv qxpehu orrnv orz uhodwlyh wr wkh
uhwxuq iru vfkrrolqj1 Lw vkrxog eh frpsduhg wr wkh uhwxuq iru orz delolw| vwxghqwv1 Zh frqmhfwxuh
wkdw wkh uhwxuqv wr pdwhuqdo lqsxwv dw hduo| djhv duh yhu| kljk iru qrupdo fkloguhq dqg wkdw 46(
lv d orzhu erxqg rq wkh uhwxuq wr qrupdo fkloguhq/ dowkrxjk wkhuh lv qr gluhfw hylghqfh rq wklv
txhvwlrq1 Dw wkh vdph wlph/ wkh jds ehwzhhq vfkrrolqj dqg suhvfkrrolqj uhwxuqv pljkw zlghq li
wkhuh duh vxevwdqwldo qrqfrjqlwlyh uhwxuqv wr vfkrrolqj wkdw zh kdyh qrw hqxphudwhg1
Hylghqfh rq wkh pruh xqlyhuvdo Khdg Vwduw surjudp lv ohvv fohdu/ exw wkh surjudp lv txlwh
khwhurjhqhrxv dqg lv pxfk ohvv zhoo ixqghg wkdq wkh Shuu| suhvfkrro surjudp1 Fxuulh dqg Wkrpdv
+4<<8, qg vkruw0whup jdlqv lq whvw vfruhv iru doo sduwlflsdwlqj fkloguhq> krzhyhu/ prvw ri wkrvh
jdlqv ghfd|hg txlfno| iru Diulfdq0Dphulfdq fkloguhq1 Wkh| frqfoxgh wkdw hlwkhu glhuhqfhv lq orfdo
surjudp dgplqlvwudwlrq ru lq vxevhtxhqw vfkrrolqj txdolw| duh dw wkh urrw ri wkh glhuhqfhv ehwzhhq
wkh rxwfrphv iru eodfn dqg zklwh fkloguhq1 Udph| hw do1 +4<;;, qrwh wkdw wkh vfkrrov dwwhqghg e|
wkh Shuu| suhvfkrro fkloguhq zhuh ri vxevwdqwldoo| kljkhu txdolw| wkdq wkrvh dwwhqghg e| wkh w|slfdo
Khdg Vwduw fklog1 Lq dgglwlrq/ wkh Shuu| Surjudp dovr wdxjkw sduhqwlqj vnloov dqg dujxdeo| sxw lq
sodfh ehwwhu orqj whup hqylurqphqwv iru wkh fkloguhq1 Wkh idloxuh wr pdlqwdlq wkh lqlwldo srvlwlyh
vwlpxoxv ri Khdg Vwduw pd| dffrxqw iru wkh ghfolqh lq lwv lpsdfw ryhu wlph/ dqg pd| dffrxqw iru
lwv frpsdudwlyh lqhhfwlyhqhvv1
Lq oljkw ri rxu glvfxvvlrq lq Sduw 5/ dq hpskdvlv rq frjqlwlyh whvw vfruhv dsshduv wr eh plv0
sodfhg1 Lw dsshduv wkdw hduo| fklogkrrg surjudpv duh prvw hhfwlyh lq fkdqjlqj qrq0frjqlwlyh vnloov/
dowkrxjk wkh| gr udlvh dfklhyhphqw whvw vfruhv +dv rssrvhg wr L1T1,1 Zh dovrq r w hw k d wg h f o l q h vl q
whvw vfruhv olnh wkrvh irxqg lq wkh Khdg Vwduw surjudp zhuh irxqg iru surjudpv olnh Shuu| Suhvfkrro/
exw wkhlu orqj0whup hydoxdwlrqv duh txlwh idyrudeoh lq whupv ri vxffhvv lq vfkrro dqg vrflhw| dw odujh1
Wkh sv|fkrphwulf whvw vfruh olwhudwxuh lv qrw fohdu derxw wkh uhodwlrqvkls ehwzhhq hduo| whvw vfruhv
7:dqg vxffhvv lq vfkrro/ judgxdwlrq udwhv/ vrfldol}dwlrq/ dqg oderu pdunhw rxwfrphv1 Wkh idgh0rxw
hhfwv lq whvw vfruhv irxqg iru wklv surjudp gr qrw lpso| wkdw orqj0whup ehqhfldo hhfwv ri Khdg
Vwduw duh qrw suhvhqw1 Khdg Vwduw pd| lpsuryh wkh olihwlph survshfwv ri lwv sduwlflsdqwv/ ghvslwh
|lhoglqj rqo| vkruw0whup jdlqv lq whvw vfruhv wkdw pd| qrw phdvxuh pdq| uhohydqw glphqvlrqv ri
vrfldo dqg hprwlrqdo vnloov1
Wkh Shuu| lqwhuyhqwlrq dhfwhg erwk fkloguhq dqg sduhqwv1 Sduhqwv lpsuryh wkhlu hgxfdwlrq
dqg oderu irufh dfwlylw| dqg uhgxfh wkhlu sduwlflsdwlrq lq zhoiduh1 Wkh vxffhvvixo hqulfkhg surjudpv
olnh Shuu| Suhvfkrro irvwhu orqj0whup lpsuryhphqwv lq wkh krph hqylurqphqw wkdw fduu| ryhu wr
wkh fklog orqj diwhu wkh surjudp kdv whuplqdwhg1 Khdg Vwduw rhuv d pxfk orzhu txdolw| +dqg
orzhu sdlg, vwd/ sduw0wlph fodvvhv iru fkloguhq/ dqg olplwhg sduhqwdo lqyroyhphqw1 Wkh surjudp
whuplqdwhv zlwkrxw dq| vxevwdqwldo lqwhuyhqwlrq lqwr ru lpsuryhphqw lq wkh krph hqylurqphqwv ri
wkh glvdgydqwdjhg fkloguhq1 Lpsuryhphqwv lq Khdg Vwduw/ sursrqhqwv dujxh/ duh olnho| wr surgxfh
hhfwv forvhu wr wkrvh revhuyhg lq pruh vxffhvvixo vpdoo0vfdoh surjudpv1 Jlyhq wkh srwhqwldo iru
vxffhvv +dv h{klelwhg e| wkh Shuu| Suhvfkrro h{shulphqw,/ pruh vwxglhv ri wkh orqj0whup lpsdfwv ri
ydulrxv w|shv ri vpdoo0vfdoh dqg eurdg0edvhg hduo| lqwhuyhqwlrq surjudpv duh fhuwdlqo| zduudqwhg1
Suryrfdwlyh fdofxodwlrqv e| Mrkq Grqrkxh dqg Shwhu Vlhjhopdq +4<<;, lqglfdwh wkdw li hqulfkhg
hduo| lqwhuyhqwlrq surjudpv zhuh wdujhwhg wrzdug kljk ulvn glvdgydqwdjhg plqrulw| pdoh |rxwk/ wkh
vxevwdqwldo frvwv ri wkhvh hqulfkhg surjudpv hylghqw lq Wdeoh 9 zrxog eh pruh wkdq uhsdlg e| wkh
h{shfwhg vdylqjv lq lqfdufhudwlrq frvwv dorqh1
Dq lpsruwdqw ohvvrq wr gudz iurp wkh Shuu| Suhvfkrro surjudp/ dqg/ lqghhg wkh hqwluh olwhudwxuh
rq vxffhvvixo hduo| lqwhuyhqwlrqv/ lv wkdw lw lv wkh vrfldo vnloov dqg prwlydwlrq ri wkh fklog wkdw duh
pruh hdvlo| dowhuhg 0 qrw L1T1 Wkhvh vrfldo dqg hprwlrqdo vnloov dhfw shuirupdqfh lq vfkrro dqg
lq wkh zrunsodfh1 Dfdghplfv kdyh d eldv wrzdug eholhylqj wkdw frjqlwlyh vnloov duh ri ixqgdphqwdo
lpsruwdqfh wr vxffhvv lq olih1 Ehfdxvh ri wklv/ wkh uhodwlyho| orz pdoohdelolw| ri L1T1v diwhu hduo|
djhv kdv ohg pdq| wr surfodlp d ydulhw| ri lqwhuyhqwlrqv wr eh lqhhfwlyh1
\hw wkh hylghqfh iurp wkh Shuu| Suhvfkrro surjudp dqg wkh hylghqfh lq Wdeoh ; uhyhdov wkdw wkhvh
7;surjudpv duh kljko| hhfwlyh lq uhgxflqj fulplqdo dfwlylw|/ surprwlqj vrfldo vnloov dqg lqwhjudwlqj
glvdgydqwdjhg shrsoh lqwr wkh pdlqvwuhdp vrflhw|1 Wkh juhdwhvw ehqhwv ri wkhvh surjudpv duh rq
vrfldol}dwlrq dqg qrw L1T1 Vrfldo vnloov dqg prwlydwlrq kdyh odujh sd|rv lq wkh oderu pdunhw vr
wkhvh surjudpv kdyh wkh srwhqwldo iru d odujh sd|r1
Dw wkh vdph wlph/ lw lv lpsruwdqw wr eh fdxwlrxv derxw wkh hylghqfh iurp wkhvh surjudpv1 Wkh
delolw| wr uhsolfdwh wkhp rq d odujh vfdoh lv dq lvvxh1 Dv lq wkh Whqqhvvhh VWDU surjudp/ whdfkhuv
pd| kdyh ehhq prwlydwhg pruh wkdq zrxog eh srvvleoh lq d shupdqhqw odujh0vfdoh surjudp1 Surshu
wuhdwphqw ri ixwxuh ehqhwv lv uhtxluhg ehiruh vwurqj frqfoxvlrqv fdq eh gudzq1 Wkh vxevwdqwldo
jds lq wlph ehwzhhq wkh sd|phqw lq whupv ri frvwv dqg wkh kduyhvw ri ehqhwv uhpdlqv uhtxluhv
vxevwdqwldo ehqhwv wr mxvwli| wkhvh surjudpv1 Sulpd idflh wkh ehqhwv duh wkhuh/ exw d vwurqjhu
fdvh zrxog eh ghvludeoh1
Zh qh{w wxuq wr wkh hylghqfh rq wkh hhfwlyhqhvv ri lqwhuyhqwlrqv iru roghu fkloguhq1 Wkhvh
surjudpv dwwhpsw wr uhguhvv wkh gdpdjh ri edg fklogkrrgv1 Zkloh wkhvh surjudpv gr qrw udlvh
L1T1/ wkhuh lv vrph hylghqfh wkdw wkh| fdq dhfw vrfldo vnloov +qrq0frjqlwl y hd e l o l w l h v ,e h f d x v hw k h
suhiurqwdo fruwh{ ri dgrohvfhqwv zklfk frqwurov hprwlrq dqg ehkdylru lv pdoohdeoh xqwlo wkh odwh
whhqdjh |hduv +Vkrqnr dqg Skloolsv/ 5333,1
616 Lqwhuyhqwlrqv lq wkh Dgrohvfhqw \hduv
Krz hhfwlyh duh lqwhuyhqwlrqv lq wkh dgrohvfhqw |hduvB Lv lw srvvleoh wr uhphg| wkh frqvhtxhqfhv
ri qhjohfw lq wkh hduo| |hduvB Wklv txhvwlrq lv uhohydqw ehfdxvh frjqlwlyh delolwlhv duh idluo| zhoo
ghwhuplqhg dqg vwdeoh e| djh ;0< lq wkh vhqvh wkdw L1T1 lv kljko| fruuhodwhg dw vxffhvvlyh djhv
eh|rqg wkdw djh udqjh1 Mxvw dv wkh hduo| lqwhuyhqwlrq surjudpv kdyh d kljk sd|r sulpdulo| gxh
wr wkh vrfldo vnloov dqg prwlydwlrq lpsduwhg wr wkh fklog/ dqg wkh lpsuryhg krph hqylurqphqw/ vr
gr lqwhuyhqwlrqv wkdw rshudwh gxulqj wkh dgrohvfhqw |hduv/ dqg iru pdq| ri wkh vdph uhdvrqv1
Wdeoh 43 vxppdul}hv hylghqfh rq wkh hhfwv ri dgrohvfhqw lqwhuyhqwlrqv rq hgxfdwlrq/ hduqlqjv/
dqg fulph udwhv1 Wkhuh duh ihz hvwlpdwhv ri udwhv ri uhwxuq iru wkhvh surjudpv1 Erwk vfkrro0edvhg
7<dqg wudlqlqj0edvhg surjudpv duh frpsduhg1 Zh eulh | glvfxvv zkdw lv nqrzq derxw vfkrro0edvhg
lqwhuyhqwlrqv gxulqj wkh dgrohvfhqw |hduv1 D ihz uhfhqw vwxglhv ri phqwrulqj surjudpv/ olnh wkh Elj
Eurwkhuv2Elj Vlvwhuv +EE2EV, dqg wkh Sklodghoskld Ixwxuhv* Vsrqvru0D0Vfkrodu +VDV, surjudpv/
kdyh vkrzq eurdg srvlwlyh vrfldo dqg dfdghplf lpsdfwv rq sduwlflsdwlqj vfkrro0djh fkloguhq dqg
dgrohvfhqwv1 EE2EV sdluv xquhodwhg dgxow yroxqwhhuv zlwk |rxwk iurp vlqjoh0sduhqw krxvhkrogv iru
wkh sxusrvh ri surylglqj |rxwk zlwk dq dgxow iulhqg1 Wklv surprwhv sulydwh |rxwk ghyhorsphqw
dqg vxuurjdwh sduhqwkrrg1 Qr vshflf dwwhpswv duh pdgh wr dpholrudwh sduwlfxodu ghflhqflhv ru wr
uhdfk vshflf hgxfdwlrqdo jrdov> d eurdg/ vxssruwlyh uroh lv hqylvlrqhg iru wkh phqwru1 Lq d udqgrp
dvvljqphqw vwxg|/ Wlhuqh| dqg Jurvvpdq +4<<8, irxqg wkdw 4; prqwkv diwhu ehlqj pdwfkhg zlwk
d phqwru/ Olwwoh Eurwkhuv dqg Vlvwhuv +djhv 43 wr 49 dw wkh wlph ri wkh pdwfk, zhuh ohvv olnho| wr
kdyh lqlwldwhg guxj ru dofrkro xvh/ wr klw vrphrqh/ wr vnls fodvv ru d gd| ri vfkrro/ ru wr olh wr wkhlu
sduhqwv> wkh| kdg kljkhu dyhudjh judghv dqg zhuh pruh olnho| wr ihho frpshwhqw lq wkhlu vfkrro zrun
dqg uhsruw d ehwwhu uhodwlrqvkls zlwk wkhlu sduhqwv1
Wkh sulpdu| jrdo ri VDV lv wr khos vwxghqwv iurp Sklodghoskld sxeolf kljk vfkrrov pdnh lw
wr froohjh1 Wkh surjudp surylghv orqj0whup phqwrulqj +wkurxjkrxw kljk vfkrro dqg iru rqh |hdu
eh|rqg,/ vxevwdqwldo dfdghplf vxssruw/ khos zlwk froohjh dssolfdwlrq dqg qdqfldo dlg surfhgxuhv/
dqg qdqfldo vxssruw iru froohjh0uhodwhg h{shqvhv1 Lqglylgxdoo| pdwfkhg phqwruv vhuyh dv vxuurjdwh
sduhqwv/ dqg surylgh d vxffhvvixo uroh prgho/ prqlwru vwxghqw surjuhvv/ dqg surylgh hqfrxudjhphqw
dqg vxssruw1 VDV surylghv vwxghqwv zlwk '9/333 lq qdqfldo dvvlvwdqfh wkurxjkrxw froohjh iru wkrvh
fkrrvlqj wr hquroo lq dq dffuhglwhg wzr0 ru irxu0|hdu srvwvhfrqgdu| lqvwlwxwlrq1 Wkh surjudp dovr
surylghv d frruglqdwru iru jurxsv ri derxw 63 vwxghqwv wr hqvxuh d vxffhvvixo uhodwlrqvkls lv exlow
ehwzhhq phqwruv dqg phqwruv1 Xvlqj d pdwfkhg vdpsoh ri qrq0VDV vwxghqwv lq Sklodghoskld kljk
vfkrrov6;/ Mrkqvrq +4<<9, hvwlpdwhv vwdwlvwlfdoo| vljqlfdqw lqfuhdvhv lq judgh srlqw dyhudjhv iru
whqwk dqg hohyhqwk judghv/ dv zhoo dv d 55( +49(, lqfuhdvh lq froohjh dwwhqgdqfh rqh |hdu +wzr
6;Frpsdulvrq vwxghqwv zhuh pdwfkhg zlwk sduwlflsdqwv rq wkh edvlv ri udfh/ jhqghu/ vfkrro dwwhqghg dqg qlqwk
judgh dfdghplf shuirupdqfh1
83|hduv, diwhu judgxdwlrq iurp kljk vfkrro1 Ehfdxvh wkh sulpdu| jrdo ri VDV zdv wr lqfuhdvh froohjh
hquroophqw/ rwkhu vrfldo dqg sv|fkrorjlfdo phdvxuhv zhuh qrw vwxglhg1
Pxfk olnh VDV/ wkh Txdqwxp Rssruwxqlw| Surjudp +TRS, rhuhg glvdgydqwdjhg plqrulw|
vwxghqwv frxqvholqj dqg qdqfldo lqfhqwlyhv +rqh groodu xs iurqw dqg rqh groodu sxw lq d froohjh
ixqg, iru hyhu| krxu vshqw lq dfwlylwlhv dlphg dw lpsurylqj vrfldo dqg pdunhw vnloov1 Vwxghqwv zkr
zhuh udqgrpo| fkrvhq wr sduwlflsdwh lq wkh surjudp zhuh surylghg zlwk d phqwru dw wkh ehjlqqlqj
ri qlqwk judgh1 Doo sduwlflsdqwv zhuh nhsw lq wkh surjudp iru irxu |hduv uhjdugohvv ri zkhwkhu
wkh| gursshg rxw ri vfkrro ru qrw1 Ryhu irxu |hduv/ wkh dyhudjh sduwlflsdqw orjjhg 4/5;9 krxuv
ri hgxfdwlrqdo dfwlylwlhv olnh vwxg|lqj zlwk wxwruv ru ylvlwlqj pxvhxpv1 Wzr |hduv diwhu surjudp
frpsohwlrq/ derxw d wklug pruh sduwlflsdwlqj vwxghqwv judgxdwhg iurp kljk vfkrro +ru rewdlqhg
d JHG, wkdq vlplodu qrq0sduwlflsdqwv1 Vlqfh pdq| sduwlflsdqwv zhuh hquroo h gl qs r v w 0 v h f r q g d u |
vfkrrolqj dw wkh wlph ri wkh iroorz0xs vwxg|/ lw lv gl!fxow wr ghwhuplqh wkh surjudp*v hhfw rq
hduqlqjv1 Krzhyhu/ duuhvw udwhv iru surjudp sduwlflsdqwv zhuh rqh0kdoi wkrvh iru qrq0sduwlflsdqwv1
Wkhvh ehqhwv glg qrw frph zlwkrxw frvw/ krzhyhu/ dv wkh dyhudjh irxu0|hdu frvw shu sduwlflsdqw zdv
'43/9331 Vwloo/ d frvw0ehqhw dqdo|vlv hvwlpdwhg srvlwlyh qhw vrfldo uhwxuqv wr TRS1 Vhh Wdjjduw
+4<<8, iru d pruh ghwdlohg ghvfulswlrq ri wkh surjudp dqg dq hydoxdwlrq ri lwv lpsdfwv1 Wdeohv
<043 suhvhqw wkh hylghqfh iurp d udqgrpl}hg wuldo hydoxdwlrq ri wkh Txdqwxp Surjudp1 Djdlq/
wkh hylghqfh lv wkdw wkhvh surjudpv fdq gudpdwlfdoo| lpsuryh vrfldo vnloov dqg wkh dgdswdwlrq ri
shuvrqv wr vrflhw|1
Wzr rwkhu vwxglhv surylgh dgglwlrqdo hylghqfh wkdw fuhdwlyh surjudpv ghvljqhg wr nhhs dgr0
ohvfhqwv lq vfkrro fdq eh hhfwlyh1 Wkhvh duh glvfxvvhg pruh h{whqvlyho| lq Khfnpdq +5333, dqg
Khfnpdq dqg Orfkqhu +5333, dqg zh vxppdul}h wkhvh glvfxvvlrqv khuh1 Rklr*v Ohduqlqj/ Hduqlqj/
dqg Sduhqwlqj +OHDS, surjudp dqg wkh Whhqdjh Sduhqw Ghprqvwudwlrq +WSG, surylghg qdqfldo
lqfhqwlyhv iru whhqdjh sduhqwv rq zhoiduh wr vwd| lq vfkrro ru wdnh JHG fodvvhv +ru/ dowhuqdwlyho|/
lpsrvhg qdqfldo shqdowlhv iru qrq0hquroophqw,1 OHDS vkrzhg lqfuhdvhv lqk l j kv f k r r oj u d g x d w l r q
ru JHG udwhv dprqj udqgrpo| dvvljqhg sduwlflsdqwv zkr zhuh vwloo hquroohg lq vfkrro zkhq wkh|
84hqwhuhg wkh surjudp1 WSG vkrzhg pl{hg uhvxowv rq hgxfdwlrq ghshqglqj rq wkh surjudp vlwh1 Iru
|rxqj zrphq zkr kdg douhdg| gursshg rxw ri vfkrro dw wkh wlph ri hquroophqw lqw k hs u r j u d p
+dqg/ wr d ohvvhu h{whqw/ wkrvh zkr zhuh vwloo dwwhqglqj vfkrro zkhq wkh| hqwhuhg wkh surjudp,/
wkhuh lv d fdxvh iru frqfhuq wkdw sduwlflsdqwv pd| kdyh vxevwlwxwhg JHG wudlqlqj iru kljk vfkrro
judgxdwlrq dv dq hdvlhu phdqv iru phhwlqj surjudp uhtxluhphqwv16< Erwk ri wkhvh surjudpv vkrz
srvlwlyh srvw0 surjudp hhfwv rq hduqlqjv dqg hpsor|phqw iru vwxghqwv zkr zhuh vwloo lq vfkrro
zkhq wkh| hqwhuhg wkh surjudp1 Wkh hhfwv zhuh riwhq qhjdwlyh/ krzhyhu/ iru sduwlflsdqwv zkr kdg
douhdg| gursshg rxw ri vfkrro ehiruh hqwhulqj wkh surjudp1 D nh| qglqj iurp erwk ri wkhvh vwxg0
lhv lv wkdw wkh| vkrz pruh srvlwlyh lpsdfwv iru lqglylgxdov vwloo hquroohg lq vfkrro +zkhq frpsduhg
zlwk gursrxwv,173 Lw lv vwloo xqnqrzq zkhwkhu wkdw lv ehfdxvh/ rq dyhudjh/ wkh| duh ri kljkhu delolw|
wkdq wkrvh zkr kdyh douhdg| gursshg rxw/ ru ehfdxvh wkhuh lv vrph dgydqwdjh wr lqwhuyhqlqj ehiruh
dgrohvfhqwv ohdyh vfkrro1
Wkh olwhudwxuh ghprqvwudwhv wkdw qdqfldo lqfhqwlyhv wr vwd| lq vfkrro dqg sduwlflsdwh lq ohduqlqj
dfwlylwlhv iru glvdgydqwdjhg vwxghqwv fdq lqfuhdvh vfkrrolqj dqg lpsuryh hpsor|phqw rxwfrphv1 Lw
vkrxog eh qrwhg wkdw zkloh wkhvh surjudpv suryhg wr srvlwlyho| lq xhqfh hpsor|phqw dqg hduqlqjv
+dqg/ lq wkh fdvh ri TRS/ uhgxfh fulph,/ wkh| gr qrw shuirup pludfohv1 Lpsdfwv duh prghvw/ exw
s r v l w l y h+ v h hw k hh v w l p d w hW d e o h4 3 1Z hg l v f x v vw k hM r eF r u s vh v w l p d w h vl qw kh qh{w vhfwlrq,1
Wkh Vxpphu Wudlqlqj dqg Hpsor|phqw Surjudp +VWHS, surylghg uhphgldo dfdghplf hgxfdwlrq
dqg vxpphu mrev wr glvdgydqwdjhg |rxwk djhv 47 dqg 481 Hdfk vxpphu/ sduwlflsdqwv hquroohg lq
443 krxuv ri fodvvhv dqg <3 krxuv ri sduw0wlph zrun1 Zkloh wkh surjudp dfklhyhg prghvw vkruw0
whup jdlqv lq uhdglqj dqg pdwk vnloov/ wkrvh jdlqv glg qrw odvw1 Wzr wr wkuhh |hduv diwhu surjudp
f r p s o h w l r q /w k h u hz h u hq rh  h f w vr qk l j kv f k r r oj u d g x d w l r qu d w h v /j u d g h v /ru hpsor|phqw +vhh Wdeoh
43,1 Rqh fulwlflvp ri wkh surjudp lv wkdw lw glg qrw dwwhpsw wr iroorz0xs rq lwv vxpphu surjudp zlwk
d vfkrro0|hdu fxuulfxoxp1 Pdu|odqg*v Wrpruurz surjudp glg mxvw wkdw1 Lw frpelqhg dq lqwhqvlyh
6<Fdphurq dqg Khfnpdq +4<<6, kdyh vkrzq wkdw d JHG frppdqgv orzhu zdjhv wkdq d kljk vfkrro glsorpd lq
wkh oderu pdunhw1
73Vhh Judqjhu dqg F|wurq +4<<;, iru d vxppdu| ri erwk1
85vxpphu surjudp zlwk d vfkrro0|hdu iroorz0xs/ rhulqj sduwlflsdqwv vxpphu mrev dqg dfdghplf
lqvwuxfwlrq/ fduhhu jxlgdqfh/ dqg frxqvholqj wkurxjk dgxow phqwruv/ shhu vxssruw/ ru wxwrulqj1
Zkloh wkh surjudp glg qrw uhgxfh qdo gursrxw udwhv/ lw glg vhhp wr ghod| gursrxw +gursrxw udwhv
zhuh orzhu gxulqj wkh <wk judgh exw qrw e| wkh hqg ri wkh 45wk judgh,1 Wkh surjudp dovr lqfuhdvhg
wkh sdvv udwh iru 45wk judgh vwxghqwv wdnlqj wkh Pdu|odqg Ixqfwlrqdo Whvwv d edvlf vnloov whvw +vhh
Khfnpdq dqg Orfkqhu/ 5333,1
Wkh hylghqfh rq wkhvh surjudpv vxjjhvwv wkdw vxvwdlqhg lqwhuyhqwlrqv wdujhwhg dw dgrohvfhqwv
vwloo hquroohg lq vfkrro fdq srvlwlyho| lpsdfw ohduqlqj dqg vxevhtxhqw hpsor|phqw dqg hduqlqjv174
Wkhvh vwxglhv dovr vxjjhvw wkdw lqwhuyhqwlrqv iru gursrxwv duh pxfk ohvv vxffhvvixo1 Xqiruwxqdwho|/
wkh| gr qrw whoo zk|1 Zh gr qrw nqrz zkhwkhu wkhuh lv vrph dgydqwdjh wr lqwhuyhqlqj ehiruh wkh
gursrxw ghflvlrq lv douhdg| pdgh/ ru li wkrvh zkr fkrrvh wr gurs rxw kdyh ohvv prwlydwlrq dqg
orzhu delolw|/ pdnlqj surjudpv ohvv hhfwlyh iru wkhp uhjdugohvv ri zkhq wkh lqwhuyhqwlrq wdnhv
sodfh1 Krzhyhu/ wkhvh lqwhuyhqwlrqv rqo| doohyldwh dqg gr qrw uhyhuvh hduo| gdpdjh fdxvhg e| edg
idplo| hqylurqphqwv1
617 Sxeolf dqg Sulydwh Mre Wudlqlqj
Gxh wr d odfn ri gdwd dqg d eldv lq idyru ri wkh ixqglqj ri vwxglhv ri jryhuqphqw wudlqlqj/ wkh uhwxuqv
wr sulydwh vhfwru wudlqlqj duh ohvv zhoo vwxglhg wkdq wkh uhwxuqv wr sxeolf vhfwru wudlqlqj1 Vwxglhv e|
O|qfk +4<<5/ 4<<6,/ Oloodug dqg Wdq +4<;9,/ Elvkrs +4<<7, dqg Eduwho +4<<5, qg vl}deoh hhfwv ri
sulydwh vhfwru wudlqlqj1 Lq frpsdulvrq zlwk vwxglhv ri sxeolf vhfwru wudlqlqj/ prvw ri wkhvh vwxglhv
gr qrw dwwhpsw wr frqwuro iru wkh eldv wkdw dulvhv ehfdxvh pruh deoh shuvrqv duh pruh olnho| wr wdnh
wudlqlqj/ vr hvwlpdwhg udwhv ri uhwxuq ryhuvwdwh wkh wuxh uhwxuqv wr wudlqlqj e| frpelqlqj wkhp zlwk
wkh uhwxuq wr delolw|1 Sduw ri wkh phdvxuhg uhwxuq pd| eh wkdw pruh prwlydwhg dqg deoh shuvrqv
wdnh wudlqlqj1 Hvwlpdwhg uhwxuqv udqjh iurp 49 0 59( dqg duh frpsdudeoh wr wkrvh rewdlqhg iurp
hgxfdwlrq +vhh Wdeoh 44,1 Wkhvh duh xsshu0erxqg hvwlpdwhv ri wkh uhwxuq wr wudlqlqj iru pdujlqdo
74Vhh wkh uhsruw hqwlwohg Zkdw*v Zrunlqj +Dqg Zkdw*v Qrw,B e| wkh X1V1 Ghsduwphqw ri Oderu +4<<8, iru d
pruh frpsuhkhqvlyh vxuyh| ri surjudpv dlphg dw lqfuhdvlqj wkh vnloov dqg hduqlqjv ri glvdgydqwdjhg |rxwk1
86hqwudqwv1
Dq lpsruwdqw ihdwxuh ri sulydwh vhfwru wudlqlqj lv wkdw wkh pruh vnloohg gr pruh lqyhvwlqj hyhq
diwhu wkh| dwwdlq kljk vnloo ohyhov1 Glhuhqw w|shv ri wudlqlqj dqg ohduqlqj kdyh vwurqj frpsohphq0
wdulwlhv zlwk uhvshfw wr hdfk rwkhu1 Wkh k|srwkhvlv ri xqlyhuvdo frpsohphqwdulw| wkdw xqghuolhv
Iljxuh 9 uhfhlyhv vxssruw lq uhfhqw X1V1 gdwd1 Vhh Wdeoh 45 iru dq dqdo|vlv ri sduwlflsdwlrq lq
wudlqlqj iru glhuhqw ghprjudsklf jurxsv1 Dv vkrzq lq froxpq 4/ pruh deoh shrsoh +dv phdvxuhg
e| DITW, dqg shrsoh zlwk pruh vfkrrolqj duh pruh olnho| wr sduwlflsdwh lq frpsdq| wudlqlqj1
Wklv lv ixuwkhu hylghqfh rq g|qdplf frpsohphqwdulw| wkdw vxssruwv rxu wkhvlv wkdw vnloo ehjhwv
vnloo dqg wkdw prwlydwhv Iljxuh 91 Krzhyhu/ wkrvh zlwk kljkhu sduhqwdo lqfrph +dv phdvxuhg e|
idplo| lqfrph dw djh 47 dqg e| idwkhu*v hgxfdwlrq,/ diwhu frqwuroolqj iru wkhlu rzq hgxfdwlrq dqg
wkhlu rzq delolw|/ duh pruh olnho| wr wudlq lq frpsdqlhv diwhu frpsohwlqj wkhlu vfkrrolqj1 Sulydwh
qdqflqj duudqjhphqwv ehwzhhq zrunhuv dqg upv dsshdu wr rvhw idplo| lqfrph frqvwudlqwv dqg
sduwldoo| rvhw lqlwldo glvdgydqwdjhv1 Krzhyhu rq qhw/ srvw vfkrro wudlqlqj lv qhlwkhu htxdol}lqj
qru glvhtxdol}lqj1 Vhh Wdeoh 45/ froxpq 5 zklfk uhsruwv wkh qhw hhfw ri sduhqwdo edfnjurxqg dqg
idplo| lqfrph qrw frqwuroolqj iru vfkrrolqj dqg delolw|1 Iru prvw ghprjudsklf jurxsv sulydwh mre
wudlqlqj lv qhxwudo zlwk uhvshfw wr idplo| edfnjurxqg diwhu qhwwlqj rxw lwv hhfwv rq delolw| dqg
vfkrrolqj1
Orz0vnloohg shuvrqv w|slfdoo| gr qrw sduwlflsdwh lq sulydwh vhfwru wudlqlqj1 Ilupv fdq eh h{foxvlyh
lq zd|v wkdw jryhuqphqw wudlqlqj surjudpv iru glvdgydqwdjhg zrunhuv duh ghvljqhg qrw wr eh1 Wkh
odfn ri lqwhuhvw ri sulydwh upv lq wudlqlqj glvdgydqwdjhg zrunhuv lqglfdwhv wkh gl!fxow| ri wkh wdvn
dqg wkh olnho| orz uhwxuq wr wklv dfwlylw|1 Wkh ehvw dydlodeoh hylghqfh lqglfdwhv wkdw sxeolf wudlqlqj
surjudpv duh dq lqh!flhqw wudqvihu phfkdqlvp dqg dq lqh!flhqw lqyhvwphqw srolf| iru orz0vnloo
dgxow zrunhuv1 Zh suhvhqw wkdw hylghqfh qh{w1
8761714 Hylghqfh Derxw Frqyhqwlrqdo Sxeolf Wudlqlqj dqg Zrun0Zhoiduh Surjudpv
Ehiruh wxuqlqj wr d glvfxvvlrq ri wkh ehqhwv ri vshflf wudlqlqj surjudpv/l wl vl p s r u w d q ww r
uhlwhudwh d ihz jhqhudo srlqwv wkdw fulwlfdoo| dhfw krz zh lqwhusuhw wkh hylghqfh rq wudlqlqj1 Lq
hydoxdwlqj dq| sxeolf surmhfw/ lw lv qhfhvvdu| wr dffrxqw iru wkh zhoiduh frvwv ri udlvlqj sxeolf ixqgv
dv zhoo dv wkh gluhfw frvwv ri surylglqj wkh vhuylfhv1 Lq dffrxqwlqj iru kxpdq fdslwdo surmhfwv +ru
dq| rwkhu lqyhvwphqw surmhfw, lw lv qhfhvvdu| wr dffxudwho| hvwlpdwh wkh wlph vhulhv ri wkh uhwxuqv
dqg wr glvfrxqw lw dssursuldwho| wr frpsduh zlwk frvwv1 Wdeoh 46 vkrzv wkh lpsruwdqfh ri dsso|lqj
wkhvh sulqflsohv1 Lw wdnhv h{shulphqwdo hvwlpdwhv iurp wkh MWSD hydoxdwlrq +vhh Eorrp hw do1/
4<<6, dqg pdnhv dowhuqdwlyh dvvxpswlrqv derxw ehqhw gxudwlrq/ frvwv/ zhoiduh frvwv/ lqwhuhvw udwhv
iru glvfrxqwlqj dqg zhoiduh frvw ri sxeolf ixqgv1 Dffrxqwlqj iru wkhvh idfwruv ylwdoo| dhfw wkh
hvwlpdwhv ri wkh hfrqrplf uhwxuq wr wudlqlqj1 Hvshfldoo| lpsruwdqw lv wkh dvvxpswlrq derxw ehqhw
gxudwlrq1 Wkh MWSD hydoxdwlrq iroorzhg sduwlflsdqwv iru rqo| 63 prqwkv1 Zkhq wkh ehqhwv duh
dvvxphg wr shuvlvw iru vhyhq |hduv/ wkh hvwlpdwhg hhfwv duh odujhu lq devroxwh ydoxh751R q w k h
rwkhu kdqg/ Dvkhqihowhu +4<:;, hvwlpdwhg d 58( dqqxdo ghsuhfldwlrq udwh/ zklfk vxjjhvwv wkdw dq
dvvxpswlrq ri qr ghsuhfldwlrq lv jurvvo| dw rggv zlwk wkh hylghqfh1 Khfnpdq/ OdOrqgh dqg Vplwk
+4<<<, suhvhqw d frpsuhkhqvlyh vxuyh| ri wkh hfrqrplf uhwxuq wr sxeolf vhfwru wudlqlqj vr lw lv
xqqhfhvvdu| wr uhvwdwh wkhlu hylghqfh khuh1 Wdeoh 47 wdnhq iurp d uhfhqw vxuyh| e| Pduwlq dqg
Juxee +5334, vxjjhvwv vrph jhqhudo ohvvrqv iurp wklv olwhudwxuh1
Mre wudlqlqj lv d khwhurjhqhrxv dfwlylw|1 Lw lqfoxghv fodvvurrp hgxfdwlrq/ pdnh zrun/ vxevlgl}hg
hpsor|phqw dqg mre vhdufk1 Zkhq zh orrn dw wkh udwh ri uhwxuq wr fodvvurrp wudlqlqj/ lw lv vl}hdeoh
+Khfnpdq/ Krkpdqq/ Nkrr dqg Vplwk/ 5333,1 Wkh udwhv ri uhwxuq iru rwkhu frpsrqhqwv ri wudlqlqj
duh jhqhudoo| orzhu/ dowkrxjk vxevlgl}hg zrun +dv lq wkh Qdwlrqdo Vxssruwhg Zrun vwxg|, dsshduv wr
kdyh d odujh sd|r1 Hyhq zkhq dq dfwlylw| vxfk dv mre vhdufk dvvlvwdqfh lv surwdeoh/ wkh vfdoh dqg
jdlqv iurp wkh dfwlylw| duh orz1 Rqh fdqqrw h{shfw vxevwdqwldo ehqhwv iurp mre wudlqlqj1 Plvvlqj
75Vhyhq |hduv lv xvhg ehfdxvh Frxfk +4<<5, vkrzv wkdw rqh lqwhqvlyh zdjh vxevlg| surjudp kdv dqqxdo ehqhwv ri
wkdw gxudwlrq1
88iurp wkh olwhudwxuh lv d ghwdlohg frvw0ehqhw dqdo|vlv ri vshflf dfwlylwlhv ri wudlqlqj surjudpv/
dowkrxjk Khfnpdq/ OdOrqgh dqg Vplwk +4<<<, dqg Pduwlq dqg Juxee +5334, jr sduw ri wkh zd|
lq wklv gluhfwlrq1 Vxfk dvvhvvphqwv pryh wkh glvfxvvlrq eh|rqg eodqnhw vwdwhphqwv derxw hqwluh
surjudpv dqg doorz glvfxvvlrqv ri sxeolf srolf| wr irfxv rq sduwv ri wkh surjudpv wdujhwhg wr
vshflf srsxodwlrqv wkdw duh hhfwlyh1
Mxvw dv lq wkh vwxg| ri hgxfdwlrq/ wkhuh lv frqvlghudeoh hylghqfh ri khwhurjhqhlw| lq uhvsrqvh wr
wuhdwphqw lq mre wudlqlqj +Khfnpdq/ Vplwk dqg Fohphqwv/ 4<<:,1 Wuhdwphqw lv prvw hhfwlyh iru
wkrvh dw wkh kljk hqg ri wkh zdjh glvwulexwlrq1 Wkhuh lv qr hhfw ri wudlqlqj dw wkh erwwrp1 Wkhuh
duh vxevwdqwldo jdlqv iurp wdujhwlqj wuhdwphqw1 Wkh lqirupdwlrq uhtxluhgw rg rv rl vj h q h u d o o |q r w
dydlodeoh +vhh Khfnpdq/ Khlqulfk dqg Vplwk/ 5335,1 Wkh uhwxuqv iru roghu zrunhuv dqg glvsodfhg
zrunhuv duh yhu| orz/ d frqvlvwhqw qglqj ri wkh olwhudwxuh wkdw lv dovr frqvlvwhqw zlwk wkh jhqhudo
v w r u |w r o gl qI l j x u h9 0 4 1
61715 Wkh Uhfhqw Mre Frusv Vwxg|
Mre Frusv kdv uhfhqwo| ehhq hydoxdwhg xvlqj h{shulphqwdo phwkrgv dqg wkh uhvxowv kdyh ehhq zlgho|
wuxpshwhg dv d vxffhvv iru jryhuqphqw wudlqlqj +Exujkdugw dqg Vfkrfkhw/ 5334,1 Zkloh uhvxowv iru
vrph jurxsv duh hqfrxudjlqj/ wkh qglqjv iurp wkh qhz Mre Frusv vwru| duh frqvlvwhqw zlwk wkh
suhylrxv olwhudwxuh1 H{fhsw iru zklwh whhqdjhuv 4904:/ wkh uhvxowv iru hduqlqjv dqg hpsor|phqw duh
lq olqh zlwk wkh glvdssrlqwlqj uhvxowv irxqg iru prvw mre wudlqlqj surjudpv1 Lw zrxog eh vxusulvlqj
wr qg d vxevwdqwldo lpsdfw ri Mre Frusv jlyhq wkdw lw lv d JHG idfwru| dqg wkh hfrqrplf uhwxuq wr
w k hJ H Gl vo r z+ v h hI l j x u h4 9 , 1D p r q jz k l w hd q ge o d f np d o h v5 3 0 5 7 /w k hd q q x d o l}hg lpsdfwv duh
vxevwdqwldo1 Ryhu wkh irxu |hdu frxuvh ri wkh h{shulphqw/ krzhyhu/ wkh qhw ehqhw lv rqo| '597 +ryhu
irxu |hduv, dqg qrw vwdwlvwlfdoo| vljqlfdqw1 Wkh odujh srvlwlyh uhvxowv iru Mre Frusv uhsruwhg lq
wkh srsxodu suhvv +Nuxhjhu/ 5333, duh edvhg rq rxw0ri0vdpsoh iruhfdvwv dvvxplqj wkdw ehqhwv odvw
lqghqlwho|1 Wdeoh 49 lv wdnhq iurp wkh uhfhqw Mre Frusv vwxg|1 Wkh vxevwdqwldo h{fhvv ri ehqhw
ryhu frvw uhsruwhg lq wkh uvw olqh ri wkh vhfrqg sdqho lv d frqvhtxhqfh ri wkh dvvxpswlrq e| wkh
89Mre Frusv dqdo|vwv wkdw ehqhwv odvw lqghqlwho|1 Pdnlqj wkh rssrvlwh dvvxpswlrq wkdw wkh| gr qrw
odvw dw doo/ wkh qhw uhwxuq lv qhjdwlyh +vhh wkh vhfrqg olqh ri wkh vhfrqg sdqho,1 Lw lv dovr qhjdwlyh li
rqh xvhv Dvkhqihowhu*v 58( hvwlpdwhg ghsuhfldwlrq udwh1 Dffrxqwlqj iru wkh vrfldo frvwv ri wd{dwlrq
uhtxluhg wr qdqfh wkh Mre Frusv pdnhv wkhvh qhjdwlyh ehqhw0frvw dffrxqwvh y h qp r u hq h j d w l y h 1
Wkhuh lv qr hpslulfdo vxssruw iru wkh dvvxpswlrqv ri lqghqlwh ehqhwv dqg qr vrfldo zhoiduh frvw
ri wd{dwlrq xvhg lq wkh pdlq Mre Frusv uhsruw1 Dv suhylrxvo| qrwhg/ pdq| rwkhu surjudpv kdyh
vxevwdqwldo udwhv ri uhwxuq li zh dvvxph wkdw ehqhwv shuvlvw lqwr wkh lqghqlwh ixwxuh dqg li vrfldo
frvwv ri wd{dwlrq duh ljqruhg1 Ehiruh vhulrxv srolf| fdq eh edvhg rq wkh Mre Frusv vwxg|/ d vwurqjhu
ghihqvh ri lwv pdlqwdlqhg dvvxpswlrqv kdv wr eh jlyhq1 Wkh prvw dffxudwh dvvhvvphqw ri zkdw wkh
Mre Frusv vwxg| vkrzv lv ehvw vxppdul}hg e| d txrwdwlrq iurp wkh qdo uhsruw=
Ryhu wkh zkroh shulrg Mre Frusv sduwlflsdqwv hduqhg derxw '6 shu zhhn +ru
derxw '597 ryhudoo, pruh wkdq wkh| zrxog kdyh li wkh| kdg qrw hquroohg lq Mre
Frusv1 Wklv lpsdfw/ krzhyhu/ lv qrw vwdwlvwlfdoo| vljqlfdqw1
+Exujkdugw dqg Vfkrfkhw/ 5334,
61716 Vxppdu| ri Wudlqlqj Lpsdfwv
D frpsdulvrq ri wkhvh surjudpv vxjjhvwv d ihz lpsruwdqw ohvvrqv1 Iluvw/ |rxj h wz k d w| r xs d |
iru1 Wkh uhfhqwo| whuplqdwhg MWSD surjudp frvwv yhu| olwwoh dqg surgxfhg yhu| ihz uhvxowv1 Dq
h{fhswlrq lv fodvvurrp wudlqlqj zkhuh wkh uhwxuqv duh vxevwdqwldo +Khfnpdq/ Krkpdqq/ Nkrr dqg
Vplwk/ 5333,1 Vhfrqg/ wkh hhfwv ri wuhdwphqw ydu| vxevwdqwldoo| dprqj vxejurxsv +Khfnpdq/
OdOrqgh dqg Vplwk/ 4<<<,1 Wklug/ wkhvh surjudpv dovr dhfw ehkdylru eh|rqgv f k r r o l q jd q gz r u n
zklfk vkrxog eh frqvlghuhg1 Uhgxfwlrqv lq fulph pd| eh dq lpsruwdqw lpsdfw ri surjudpv wdujhwhg
dw pdoh |rxwk +vhh Wdeoh 43 iru hylghqfh rq Mre Frusv,1 Wkh hylghqfh vxppdul} h gl qK h f n p d q /
OdOrqgh dqg Vplwk +4<<<, lqglfdwhv wkdw wkh udwh ri uhwxuq wr prvw X1V1 dqg Hxurshdq wudlqlqj
surjudpv lv idu ehorz 43(/ dowkrxjk wkh ehqhwv wr fhuwdlq jurxsv pd| eh vxevwdqwldo dqg vrph
sdvv frvw0ehqhw whvwv1 Zh fdqqrw orrn wr sxeolf mre wudlqlqj wr vxevwdqwldoo| uhphg| ru doohyldwh
8:vnloo ghflwv wkdw dulvh dw hduo| djhv1 Zh qh{w frqvlghu wd{ srolf|1
618 Wd{ dqg Vxevlg| Srolf|
Wkh X1V1 kdv d surjuhvvlyh lqfrph wd{ v|vwhp dqg wklv uhwdugv vnloo irupdwlrq1 Dvlgh iurp wkh
surjuhvvlyhqhvv ri wkh fxuuhqw wd{ v|vwhp/ wd{ uxohv lq wkh Xqlwhg Vwdwhv whqg wr surprwh kxpdq
ryhu sk|vlfdo fdslwdo irupdwlrq +Txljoh| dqg Vprohqvn|/ 4<<3,1 Wkhuh lv vrph hylghqfh wkdw wd{
odzv duh pruh idyrudeoh wrzdugv lqyhvwphqw e| pruh vnloohg dqg zhdowklhu zrunhuv/ dowkrxjk wkhuh
duh hohphqwv lq wkh wd{ frgh wkdw idyru orz0 vnloo zrunhuv dv zhoo1 Wd{ uxohv dovr whqg wr hqfrxudjh
lqyhvwphqwv pdgh rq wkh mre ryhu lqyhvwphqwv lq irupdo vfkrrolqj/ hvshfldoo| vfkrrolqj wkdw uhtxluhv
vxevwdqwldo rxw0ri0srfnhw ru wxlwlrq frvwv1 Zkloh pdq| ri wkh hhfwv ri wkhf x u u h q ww d {v | v w h pr q
kxpdq fdslwdo lqyhvwphqw pd| eh xqlqwhqghg/ wkrvh hhfwv pd| eh vxevwdqwldo dqg idyru fhuwdlq
zrunhuv dv zhoo dv fhuwdlq w|shv ri lqyhvwphqw ryhu rwkhuv1
Lq rughu wr xqghuvwdqg krz wd{hv lq xhqfh kxpdq fdslwdo lqyhvwphqw/ lw lv khosixo wr xqghuvwdqg
wkh frvwv dqg uhwxuqv ri vxfk lqyhvwphqw1 Wkh frvwv ri lqyhvwphqw duh iruhjrqh hduqlqjv qhw ri wd{hv
soxv dq| dgglwlrqdo wxlwlrq ru rxw0ri0srfnhw h{shqvhv1 Kljkhu sursruwlrqdo wd{hv uhgxfh wkh frvwv
ri vshqglqj dq krxu lq vfkrro e| wkh dprxqw wkh| uhgxfh wkh uhwxuq ri zrunlqj dq krxu lq wkh
pdunhw1
Wkh vlpsohvw fdvh wr frqvlghu lv d uhjlph zlwk  dw +sursruwlrqdo, wd{hv zkhuh wkh rqo| lqyhvwphqw
frvw lv iruhjrqh lqfrph1 Lq wklv fdvh/ fkdqjhv lq wkh ohyho ri wkh  dw zdjh wd{z l o ok d y hq rh  h f wr q
kxpdq fdslwdo dffxpxodwlrq1 Lqfuhdvhv lq wkh wd{ udwh uhgxfh wkh uhwxuq e| w k hv d p hs u r s r u w l r qd v
wkh| uhgxfh wkh frvw/ vr wkhuh lv qr fkdqjh lq wkh lqfhqwlyh wr lqyhvw1 Wkh udwlr ri pdujlqdo uhwxuqv
wr pdujlqdo frvwv uhpdlqv xqdhfwhg1 Khqfh/ sursruwlrqdo wd{hv rq oderu lqfrph kdyh qr hhfw rq
lqyhvwphqw lq kxpdq fdslwdo1 Rq wkh rwkhu kdqg/ li wkhuh duh wxlwlrq h{shqvhv wkdw duh qrw wd{
ghgxfwleoh/ d kljkhu wd{ udwh glvfrxudjhv lqyhvwphqw/ ehfdxvh lw orzhuv wkh uhwxuqv wr lqyhvwphqw
pruh wkdq wkh frvwv1 Lq wkh fdvh ri d 43( lqfuhdvh lq wkh wd{ udwh/ wkh uhwxuq wr lqyhvwphqw idoov
e| 43(/ wkh frvw ri iruhjrqh lqfrph ghfolqhv e| 43(/ exw wkh wxlwlrq frvw uhpdlqv xqfkdqjhg li
8;wxlwlrq fdqqrw eh ghgxfwhg/ dv lw fdqqrw eh lq wkh X1V1 wd{ v|vwhp1 Wkxv/ wkh uhwxuq ghfolqhv e|
pruh wkdq wkh frvwv/ vr kxpdq fdslwdo lqyhvwphqw lv glvfrxudjhg1
Wkh lqwxlwlrq ehklqg wkh qhxwudolw| ri  dw oderu lqfrph wd{hv rq kxpdq fdslwdo lqyhvwphqw
dulvhv iurp wkh idfw wkdw wkh frvw ri wlph lqsxwv wr lqyhvwphqw lv iruhjrqh hduqlqjv/ zklfk duh wd{
ghgxfwleoh1 Li wd{ udwhv duh 43( dqg rqh hduqv '43 ohvv/ rqh sd|v '4 ohvv lq wd{hvwkh qhw orvv lv
rqo| '<1 Wkh frvwv ri rwkhu lqsxwv wr rq0wkh0mre wudlqlqj fdq w|slfdoo| eh h{shqvhg e| wkh zrunhuv*
hpsor|huv dqg fdq eh qdqfhg wkurxjk orzhu zdjhv/ wkhuhe| pdnlqj wkhp wd{ ghgxfwleoh dv zhoo1
W k hr q o |p d m r uf r v wr ik x p d qf d s l w d ol q y h v w p h q ww k d wl vq r ww d {g h g x f w l e o hl v froohjh wxlwlrq1 Zkloh
wklv frvw lv vxevwdqwldo iru vrph/ d pdmrulw| ri |rxwk gr qrw dwwhqg froohjh/d q gdp d m r u l w |r iw k r v h
zkr gr dwwhqg frppxqlw| froohjhv ru vwdwh froohjhv zkhuh wxlwlrq frvwv duh prghvw1 Ehfdxvh prvw
ri wkh frvwv ri lqyhvwphqw duh qdqfhg wkurxjk iruhjrqh hduqlqjv dqg duh wd{ ghgxfwleoh/ fkdqjhv
lq wkh udwh ri d  dw wd{ rq zdjhv zloo kdyh olwwoh hhfw rq kxpdq fdslwdo dffxpxodwlrq1
Lq d prghuq vrflhw|/ zkhuh kxpdq fdslwdo lv d odujhu frpsrqhqw ri zhdowk wkdql vo d q g /d
sursruwlrqdo wd{ rq kxpdq fdslwdo lv olnh d qrq0glvwruwlqj Khqu| Jhrujh wd{d vo r q jd vo d e r uv x s s o |
uhvsrqvhv duh qhjoljleoh1 Hvwlpdwhg lqwhu0whpsrudo oderu vxsso| hodvwlflwlhv duh vpdoo dqg zhoiduh
hhfwv iurp oderu vxsso| dgmxvwphqw duh qhjoljleoh1 Vhh wkh hylghqfh vxppdul}hg lq Eurzqlqj/
Kdqvhq dqg Khfnpdq +4<<<,1 Wd{hv rq kxpdq fdslwdo vkrxog eh lqfuhdvhg zkloh wd{hv rq fdslwdo
vkrxog eh ghfuhdvhg lq rughu wr surprwh zdjh jurzwk dqg h!flhqf|1
Krzhyhu/ wkh fxuuhqw X1V1 wd{ v|vwhp lv qrw  dw1 Wkh surjuhvvlyhqhvv lq wkh wd{ vfkhgxoh
glvfrxudjhv kxpdq fdslwdo lqyhvwphqw1 Iru vrph lqglylgxdov/ wkh jdlq lq hduqlqjv uhvxowlqj iurp
kxpdq fdslwdo lqyhvwphqw fdxvhv wkhp wr pryh xs wd{ eudfnhwv1 Lq wklv fdvh/ wkh uhwxuqv iurp
lqyhvwphqw duh wd{hg dw d kljkhu udwh/ exw wkh frvw lv h{shqvhg dw d orzhu udwh1 Wklv glvfrxudjhv
kxpdq fdslwdo dffxpxodwlrq1 Frqvlghu d surjuhvvlyh wd{ v|vwhp zkhuh wkh rqo| frvw ri lqyhvwphqw
lv iruhjrqh hduqlqjv1 Vxssrvh dq lqglylgxdo*v fxuuhqw pdujlqdo wd{ udwh lv 43(1 Li kh fkrrvhv wr
lqyhvw/ klv lqfuhdvhg hduqlqjv zloo fdxvh klp wr vzlwfk wr d pdujlqdo wd{ udwh ri 53(1 Lq wklv fdvh
wkh uhwxuqv duh wd{hg dw wkh 53( ohyho/ exw wkh frvwv duh ghgxfwhg dw wkh 43( ohyho/ dqg surjuhvvlyh
8<wd{hv glvfrxudjh kxpdq fdslwdo lqyhvwphqw zkhq frpsduhg wr d  dw wd{ uhjlph1
Wd{hv rq sk|vlfdo fdslwdo duh dqrwkhu lpsruwdqw frpsrqhqw ri wkh wd{ v|vwhpw k d wf d qd  h f w
kxpdq fdslwdo lqyhvwphqw ghflvlrqv1 Wkh ohyho ri kxpdq fdslwdo lqyhvwphqw ghfolqhv zkhq wkh diwhu0
wd{ lqwhuhvw udwh lqfuhdvhv/ ehfdxvh wkh glvfrxqwhg uhwxuqv wr lqyhvwphqwd u ho r z h u 1U h g x f l q jw k h
w d {r ql q w h u h v wl q f r p hf d qk d y hde h q h  f l d oh  h f wr qe r w kf d s l w d od f f x p x o d w lrq dqg rq uhdo zdjhv1
Khfnpdq/ Orfkqhu dqg Wdehu +4<<;e/ 5333, dqg Khfnpdq +5334,/ hvwlpdwh wkdwi r uw k hX 1 V 1
hfrqrp| d uhyhqxh qhxwudo pryh wr d  dw wd{ rq frqvxpswlrq lq wkh vwhdg| vwdwh udlvhv wkh zdjhv
ri erwk vnloohg dqg xqvnloohg zrunhuv/ udlvhv djjuhjdwh rxwsxw e| 8( +dqg djjuhjdwh frqvxpswlrq
e| 61:(, zkloh udlvlqj wkh zdjhv ri froohjh judgxdwhv dqg kljk vfkrro judgxdwhv htxdoo| +:(,1
Vxfk d pryh zrxog eduho| dhfw ryhudoo lqhtxdolw| zkloh surprwlqj juhdwhu ohyhov ri erwk kxpdq
fdslwdo dqg sk|vlfdo fdslwdo1 Krzhyhu/ wkh pdmru hhfw ri wklv uhirup lv rq sk|vlfdo fdslwdo/ dqg
lwv ihhgedfn hhfwv rq zdjhv wkurxjk wkh lqfuhdvhg surgxfwlylw| ri oderu1 Wkh hhfwv rq kxpdq
fdslwdo dffxpxodwlrq ri wkhvh uhirupv duh vpdoo1 Wlowlqj wkh eldv lq wkh wd{ v|vwhp wrzdug fdslwdo
dqg dzd| iurp kxpdq fdslwdo zloo lpsuryh wkh hduqlqjv ri erwk fdslwdo dqg oderu lq wkh orqj uxq1
Orz delolw| dqg xqvnloohg phpehuv ri wkh fxuuhqw jhqhudwlrq gr qrw ehqhw iurp d vzlwfk wr d  dw
wd{1 Prvw delolw| w|shv ehqhw iurp d  dw frqvxpswlrq wd{1 Khfnpdq +5334, vkrzv wkdw erwk
w|shv ri uhirup duh pruh srsxodu lq d shulrg ri vnloo0eldvhg whfkqlfdo fkdqjh ehfdxvh wd{ uhirup
idflolwdwhv wudqvlwlrq1
Wd{ uhirupv rq lqwhuhvw lqfrph duh hlwkhu ljqruhg ru plvuhsuhvhqwhg lq srsxodu glvfxvvlrqv1
Srsxolvwv vhh vxfk d pryh dv idyrulqj fdslwdo dqg khqfh ulfk shrsoh1 Wkh| ljqruh wkh fuxfldo srlqw
wkdw kljkhu ohyhov ri fdslwdo vwrfnv udlvh wkh zdjhv ri doo zrunhuv lq d urxjko| xqlirup zd|1
Khfnpdq/ Orfkqhu/ dqg Wdehu +4<<;e/ 5333, dovr vkrz uhyhqxh qhxwudo pryhphqwv wr d  dw
lqfrph wd{ kdyh pruh prghvw hhfwv rq zdjhv dqg rqo| vpdoo hhfwv rq kxpdq fdslwdo dffxpxodwlrq1
Edvhg rq wkhvh vlpxodwlrqv/ rqh fdqqrw h{shfw wd{ uhirup wr vxevwdqwldoo| fkdqjh kxpdq fdslwdo
vwrfnv/ exw d pryh wr  dw frqvxpswlrq wd{ zloo lpsuryh zhoiduh1
Zh qh{w frqvlghu zklfk lqglylgxdov duh hqfrxudjhg wr lqyhvw e| wkh fxuuhqw wd{ v|vwhp dqg zkdw
93w|shv ri lqyhvwphqw wkh| duh hqfrxudjhg wr xqghuwdnh1 Ydulrxv ihdwxuhv ri wkh fxuuhqw wd{ frgh
duh eldvhg wrzdug pruh vnloohg zrunhuv zlwk kljkhu hduqlqjv1 Iru lqglylgxdov zkr duh hpsor|hg/
lqyhvwphqw frvwv duh w|slfdoo| qdqfhg wkurxjk iruhjrqh hduqlqjv1 Wr wkh h{whqw wkdw irupdo hg0
xfdwlrqdo h{shqvhv duh qrw sdlg iru wklv zd|/ wkh| fdq eh ghgxfwhg iurp jurvv hduqlqjv surylghg
wkdw wkh| duh lwhpl}hg dqg wkdw lwhpl}dwlrqv iurp doo vrxufhv h{fhhg 5( ri dgmxvwhg jurvv lqfrph1
Wklv ihdwxuh ri wkh wd{ frgh whqgv wr idyru kljk0vnloo lqglylgxdov zkr duh pruh olnho| wr lwhpl}h
h{shqvhv1
Xqwlo uhfhqwo|/ lqglylgxdov kdyh ehhq xqdeoh wr ghgxfw lqwhuhvw sdlg rq hgxfdwlrqdo ordqv iurp
wkhlu wd{deoh lqfrph1 Wkh glvlqfhqwlyh hhfwv ri wklv h{foxvlrq fdq eh vxevwdqwldo1 Zkloh lqglylgxdov
pxvw sd| wd{hv rq lqwhuhvw iurp vdylqjv/ wkh| fdqqrw ghgxfw wkh lqwhuhvw wkh| sd| rq hgxfdwlrqdo
ordqv1 Krzhyhu/ pruwjdjh lqwhuhvw lv vwloo ghgxfwleoh1 Lw lv srvvleoh iru idplolhv zlwk krph htxlw|
wr wdnh rxw pruwjdjhv wr qdqfh wkhlu fkloguhq*v hgxfdwlrq/ dqg wkhuh lv vrph hylghqfh wkdw srvw0
4<;9 idplolhv kdyh grqh vr1 Djdlq/ lw lv wkh pruh vnloohg dqg zhdowk| zkr duh prvw olnho| wr rzq
krphv/ vr wkh| dqg wkhlu fkloguhq duh kxuw ohvv e| d srolf| wkdw rqo| doorzv pruwjdjh lqwhuhvw wr eh
ghgxfwhg1
Wkh wd{ v|vwhp idyruv sxeolf vfkrrolqj lqyhvwphqw dw wkh sulpdu| dqg vhfrqgdu| ohyho ryhu sul0
ydwh vfkrrolqj dqg dq| w|sh ri srvw0vhfrqgdu| vfkrrolqj1 Dq| vwxghqw fdq dwwhqg sxeolf hohphqwdu|
dqg kljk vfkrro iru iuhh dqg wkh frvwv ri wkrvh sxeolf vfkrrov duh qdqfhg sulpdulo| wkurxjk orfdo
dqg vwdwh wd{hv/ zklfk duh ixoo| ghgxfwleoh1 Krzhyhu erwk sulydwh vfkrro dqg froohjh wxlwlrq lv qrw
ghgxfwleoh/ vr wkh fxuuhqw wd{ v|vwhp lv eldvhg djdlqvw froohjh hgxfdwlrq dqg sulydwh hgxfdwlrq1
Pruhryhu/ wkh ohyho ri wxlwlrq whqgv wr lqfuhdvh zlwk froohjh txdolw|/ vr wkh fxuuhqw wd{ v|vwhp glv0
frxudjhv vwxghqwv iurp dwwhqglqj kljkhu txdolw| xqlyhuvlwlhv1 Vlqfh sulydwh vfkrro wxlwlrq lv qrw wd{
ghgxfwleoh/ exw orfdo wd{hv duh/ frppxqlwlhv kdyh lqfhqwlyhv wr vhw xs jrrg sxeolf vfkrrov udwkhu
wkdq vhqg wkhlu fkloguhq wr sulydwh vfkrrov1
Wkh fxuuhqw wd{ v|vwhp idyruv kxpdq fdslwdo dffxpxodwlrq rq wkh mre yhuvxv ixoo0wlph vfkrrolqj1
Kxpdq fdslwdo lqyhvwphqwv fdq eh vhsdudwhg lqwr wkrvh xqghuwdnhq zkloh zrunlqj +ru sdlg iru e|
94wkh hpsor|hu, dqg wkrvh wdnhq hovhzkhuh +dqg sdlg iru e| wkh lqglylgxdo,1 Fxuuhqw wd{ odzv idyru wkh
iruphu ryhu wkh odwwhu/ hqfrxudjlqj lqglylgxdov wr vhhn wudlqlqj rq wkh mre1 Yluwxdoo| doo lqyhvwphqwv
pdgh wkurxjk dq hpsor|hu fdq eh h{shqvhg dqg qdqfhg wkurxjk iruhjrqh zdjhv1 Wkh hpsor|hh
grhv qrw qhhg wr lwhpl}h ghgxfwlrqv wr uhdol}h wklv wd{ ehqhw1
Hgxfdwlrqdo dvvlvwdqfh surjudpv h{hpsw wxlwlrq sdlg iru e| hpsor|huv iurp shuvrqdo lqfrph
wd{/ surylghg wkh vfkrrolqj lv mre0uhodwhg1 Sruwdeoh yrfdwlrqdo ru hpsor|hu0edvhg wudlqlqj fdq eh
vrog wr hpsor|hhv e| upv dqg sdlg iru e| orzhu zdjhv1 Wkh iruhjrqh hduqlqjv duh hvvhqwldoo|
zulwwhq0r rq shuvrqdo lqfrph wd{hv1 Lqglylgxdov vhhnlqj wudlqlqj duh/ wkhuhiruh/ hqfrxudjhg wr
orrn wr wkhlu hpsor|hu udwkhu wkdq irupdo vfkrrov1 Lq dgglwlrq/ wudlqlqj dqg vfkrrolqj h{shqglwxuhv
wkdw duh qrw mre0uhodwhg fdq eh lpphgldwho| zulwwhq0r e| upv xs wr '8/583 shu |hdu iru hdfk
zrunhu1 Krzhyhu/ wxlwlrq vxssruw lv uhvwulfwhg wr xqghujudgxdwh ohyho hgxfdwlrq +Mrlqw Frpplwwhh
rq Wd{dwlrq/ 4<<5,1 Djdlq/ wklv vkliwv vfkrrolqj dqg wudlqlqj wr wkh zrunsodfh hqylurqphqw1
Uhodwlyh wr sk|vlfdo fdslwdo/ vrph w|shv ri kxpdq fdslwdo lqyhvwphqw duh idyruhg e| wkh wd{
v|vwhp/ zkloh rwkhuv duh qrw1 Wr wkh h{whqw wkdw pdq| kxpdq fdslwdo lqyhvwphqwv duh lpphgldwho|
wd{0ghgxfwleoh zkloh sk|vlfdo fdslwdo lqyhvwphqwv pxvw eh dpruwl}hg/ wkhf x u u h q ww d {v | v w h ph q 0
frxudjhv kxpdq ryhu sk|vlfdo fdslwdo lqyhvwphqw1 Lq fdvhv zkhuh vfkrrolqjr uw u d l q l q jf r v w vf d q q r w
eh ghgxfwhg  sulpdulo| wxlwlrq frvwv iru irupdo vfkrrolqj  lqyhvwphqw lq sk|vlfdo fdslwdo lv id0
yruhg1 Zkloh lw lv dpeljxrxv dv wr zklfk jurxsv fxuuhqw wd{ surylvlrqv ehqhw prvw  wkh prvw ru
wkh ohdvw vnloohg  hpsor|hu surylghg wudlqlqj lv fhuwdlqo| idyruhg ryhu wudlqlqj xqghuwdnhq dzd|
iurp wkh zrunsodfh1 Wklv dv|pphwu| ri wd{ wuhdwphqw lv riwhq mxvwlhg e| wkh dujxphqw wkdw wkhuh
lv d pxfk odujhu frqvxpswlrq ydoxh ri dfdghplf hgxfdwlrq wkdq mre0vshflf wudlqlqj dqg wkdw wklv
frqvxpswlrq ydoxh vkrxog eh wd{hg1
Dqrwkhu dujxphqw iru wd{dwlrq dqg vxevlg| ri kxpdq fdslwdo lv wkh suhvhqfh ri lglrv|qfudwlf
ulvn1 Mxgg +5333, vkrzv wkdw xqghu fhuwdlq frqglwlrqv rq oderu vxsso| sdudphwhuv/ ulvnlqhvv lq
sk|vlfdo dvvhwv dqg ohyhov ri lglrv|qfudwlf ulvn/ wkhuh lv vfrsh iru rswlpdo wd{ srolf| li lglrv|qfudwlf
ulvn lv h{rjhqrxv/ l1h1 lw fdqqrw eh dhfwhg e| lqglylgxdo ghflvlrqv1 Wr wkh h{whqw wkdw wkhuh lv
95prudo kd}dug/ dqg ulvn lv qrw h{rjhqrxv/ wkh vfrsh iru rswlpdo wd{ lqwhuyhqw l r q vl vp r u ho l p l w h g 1
Lqghhg li upv fdq lqvxuh zrunhuv djdlqvw wkh lglrv|qfudwlf ulvn wkurxjk rswlpdo frqwudfwv/ wkhuh lv
qr vfrsh iru jryhuqphqw wd{ ru wudqvihu srolf| dv wkh pdunhw surylghv h!flhqw ulvn vkdulqj1
619 Wkh Sureohp ri wkh Wudqvlwlrq
Vnloo eldvhg whfkqlfdo fkdqjh rshudwhv wr pdnh zrunhuv wudlqhg xqghu rog uhjlphv revrohwh dw suh0
ydlolqj zdjhv lq qhz uhjlphv1 Wklv skhqrphqrq rshudwhv zlwk d yhqjhdqfh lq wudqvlwlrq hfrqrplhv
lq Hdvwhuq Hxursh dqg Odwlq Dphulfd wkdw kdyh rshqhg xs pdunhwv dqg qrz wudghd wz r u o gs u l f h v 1
\rxqjhu zrunhuv wudlqhg xqghu rog whfkqrorjlhv fdq/ dqg kdyh/ dgdswhg wr qhz whfkqrorjlhv
wkurxjk uhwudlqlqj dqg hgxfdwlrq1 Iru roghu zrunhuv/ zlwk pruh olplwhg krul}rqv dqg orzhu ohyhov
ri vnloo dqg delolw|/ vxfk uh0hgxfdwlrq lv qrw dozd|v hfrqrplfdoo| h!flhqw1 Glvsodfhg Dphulfdq
zrunhuv lq wkhlu 73v rhuhg jhqhurxv uhwudlqlqj vxevlglhv iuhtxhqwo| uhixvhg wkhp/ dqg wkh uhwxuq
wr vxfk wudlqlqj lv orz +vhh Khfnpdq/ OdOrqgh dqg Vplwk/ 4<<<,1 Ryhuodsslqj jhqhudwlrqv prghov
zlwk zrunhuv ri khwhurjhqhrxv delolw| dqg vnloo uhyhdo wkdw vnloo eldvhg whfkqlfdo fkdqjh fuhdwhv
frkruwv ri zrunhuv zlwk orz hduqlqj srzhu lq wkh qhz hfrqrp| +Khfnpdq/ Orfkqhu/ Wdehu 4<<;e,1
Wkhlu fkloguhq dgdsw wr wkh qhz hfrqrp| wkurxjk wkhlu lqyhvwphqwv lq kxpdq fdslwdo1 Lq wkh
orqj uxq/ wkh hfrqrp| dgmxvwv wr d qhz kljkhu ohyho ri vnloo uhtxluhphqwv exww k ho r q ju x qf d q
odvw 63 |hduv dqg wkh qhzo| glvdgydqwdjhg zrunhuv srvh d vhulrxv vrfldo dqg hfrqrplf sureohp1
Lqyhvwphqw lq wkhp lv riwhq qrw hfrqrplfdoo| h!flhqw1 Edvhg rq wkh ehvw dydlodeoh hylghqfh/ wkh
prvw hfrqrplfdoo| mxvwlhg vwudwhj| iru lpsurylqj wkh lqfrphv ri dgxow orz0delolw| orz0vnloo shuvrqv
lv wr lqyhvw pruh lq wkh kljko| vnloohg/ wd{ wkhp/ dqg wkhq uhglvwulexwh wkh wd{ uhyhqxhv wr wkh srru1
K r z h y h u /p d q |s h r s o hy l h zw k hz r u nh w k l fd vde d v l fy d o x hd q gz r x o gd u j x hw k d wf x o w l y d w l q j
d odujh fodvv ri wudqvihu uhflslhqwv zrxog euhhg d fxowxuh ri sryhuw| dqg khosohvvqhvv1 Li ydoxh lv
sodfhg rq zrun dv dq dfw ri lqglylgxdo gljqlw|/ ehfdxvh ri jhqhudo ehqhwv wr idplolhv/ dqg hvshfldoo|
wkh hduo| hqylurqphqwv ri |rxqj fkloguhq/ dqg ehfdxvh ri ehqhwv wr frppxqlwlhv dqg vrflhw| dv
d zkroh/ wkhq vrflhw| pd| eh suhsduhg wr vxevlgl}h lqh!flhqw mrev1 Lqfuhdvhg vxevlglhv lqgxfh
96shrsoh wr vzlwfk rxw ri fulplqdo dfwlylwlhv +Orfkqhu/ 4<<<,1 Vxevlglhv lqgxfh rxwsxw wkdw sduwldoo|
rvhwv wkh frvw ri wkh vxevlg| dqg vr wklv lv d fkhdshu dowhuqdwlyh wkdq zhoiduh +Skhosv/ 4<<:,1 Wkh
sureohp zlwk jlylqj vxfk vxevlglhv wr dgxowv lv wkdw wkh| pd| glvfrxudjh vnloo irupdwlrq dprqj wkh
|rxqj li wkh vxevlglhv duh h{whqghg wr wkhp +vhh Khfnpdq/ Orfkqhu dqg Frvvd/ 5336,1 Wr sduwldoo|
doohyldwh wkhvh dgyhuvh lqfhqwlyh hhfwv/ zdjh vxevlglhv vkrxog eh jlyhq rq d frkruw0vshflf edvlv1
Wkhuh lv hylghqfh wkdw wkh sureohp ri ulvlqj zdjh lqhtxdolw| lv frkruw vshfl  f+ v h hP d F x u g |d q g
Pur}/ 4<<8,1
Krzhyhu/ mre vxevlglhv duh qrw wkh vdph dv lqyhvwphqw vxevlglhv1 Wkh hylghqfh srlqwv vwurqjo|
wr wkh lqh!flhqf| ri vxevlgl}lqj wkh lqyhvwphqw ri orz0vnloo/ glvdgydqwdjhg zrunhuv1
61: Pljudwlrq Srolf|
Dv qrwhg e| Erumdv/ hw do1 +4<<:, dqg Erumdv +4<<<,/ lppljudwlrq lv d vxevwdqwldo frqwulexwru wr
wkh jurzwk lq wkh orz vnloo zrunirufh1 Iljxuh 5F uhyhdov wkdw lq uhfhqw |hduvf o r v hw r8 3 (r id o o
gursrxwv duh lppljudqwv1 Lq sulqflsoh/ rqh fdq uhgxfh lqhtxdolw| e| uhgluhfwlqj pljudwlrq srolf|
e| ohwwlqj lq rqo| wkh vnloohg1 Rqh zd| wr gr wklv lv wr vhoo hqwu| ylvdv1 Wklv z r x o gv f u h h qr x ww k h
xqvnloohg1
Jlyhq wkh vxevwdqwldo Ph{lfdq uhsuhvhqwdwlrq dprqj wkh xqvnloohg lppljudqwv/ dqg wkh srurxv
erughu zlwk Ph{lfr/ wkh ihdvlelolw| ri vxfk d srolf| lv idu iurp fohdu wr xv1 Pruhryhu/ glhuhqw
jurxsv ehqhw dqg orvh iurp wkh lppljudwlrq ri xqvnloohg zrunhuv1 D ixoo dffrxqwlqj ri wkh zlqqhuv
dqg orvhuv iurp vxfk d srolf| uhpdlqv wr eh ghyhorshg/ dowkrxjk pljudwlrq srolf| lv d srwhqwldoo|
surplvlqj srolf| rswlrq wr sxuvxh li wkh erughuv fdq eh hqirufhg1
7 Vxppdu| dqg Frqfoxvlrqv
Wklv sdshu suhvhqwv d iudphzrun iru wklqnlqj derxw kxpdq fdslwdo srolf|1 Lw vwuhvvhv wkh qhhg
wr uhfrjql}h wkh g|qdplf qdwxuh ri wkh kxpdq fdslwdo dffxpxodwlrq surfhvv dqg wkh pxowlsolflw|
ri dfwruv dqg lqvwlwxwlrqv wkdw ghwhuplqh kxpdq fdslwdo lqyhvwphqwv1 Lw hpskdvl}hv khwhurjhqhlw|
97lq vnloov/ xqfhuwdlqw| derxw uhwxuqv dqg wkh qhhg wr dffrxqw iru khwhurjhqhlw| dqg xqfhuwdlqw| lq
ghvljqlqj srolflhv wr irvwhu vnloo1 Lw vwuhvvhv wkh qhhg wr frqgxfw frvw0ehqhw dqdo|vhv lq rughu wr
uljrurxvo| udqn srolflhv1
Zkdw kdv ehhq suhvhqwhg lv d eoxhsulqw wkdw uhtxluhv pxfk ixuwkhu hoderudwlrq1 Wkhuh duh
pdq| jdsv lq wkh hylghqfh wkdw qhhg wr eh oohg1 D pruh h{solflw g|qdplf wkhru| wkdw h{solflwo|
dffrxqwv iru xqfhuwdlqw| lv qhhghg wr jxlgh ixwxuh hpslulfdo zrun1 Zkhq wklv eoxhsulqw lv prglhg
dqg frqyhuwhg lqwr dq rshudwlrqdo hpslulfdo wrro/ d ghhshu dqg pruh frpsuhkhqvlyh dssurdfk wr
wkh hydoxdwlrq ri kxpdq fdslwdo srolflhv zloo eh srvvleoh1
Ehfdxvh kxpdq fdslwdo lv dq lqyhvwphqw jrrg/ lw lv lpsruwdqw wr dffrxqw iru wkh olih f|foh
g|qdplfv ri ohduqlqj dqg vnloo dftxlvlwlrq lq ghylvlqj hhfwlyh srolflhv1 Vfkrrolqj lv rqo| rqh skdvh
ri d olihwlph vnloo dffxpxodwlrq surfhvv1 Idplolhv/ upv dqg vfkrrov doo fuhdwh kxpdq fdslwdo1 Dq|
frpsuhkhqvlyh dqdo|vlv ri kxpdq fdslwdo srolf| pxvw dffrxqw iru wkh ixoo udqjh ri lqvwlwxwlrqv wkdw
surgxfh lw1
Ohduqlqj ehjhwv ohduqlqj ehfdxvh ri g|qdplf frpsohphqwdulwlhv1 Wkh hpslulfdo hylghqfh suh0
vhqwhg lq wklv sdshu doo srlqwv lq wklv gluhfwlrq dowkrxjk jdsv lq wkh hpslulfdo nqrzohgjh edvh
uhpdlq wr eh oohg1 Uhfhqw uhvhdufk kdv ghprqvwudwhg wkh lpsruwdqfh ri wkh hduo| |hduv lq fuhdw0
lqj wkh delolwlhv dqg prwlydwlrqv wkdw dhfw ohduqlqj dqg irvwhu surgxfwlylw|1 Uhfhqw uhvhdufk dovr
ghprqvwudwhv wkh lpsruwdqfh ri erwk frjqlwlyh dqg qrq0frjqlwlyh vnloov lq wkh zrunsodfh dqg lq
wkh vnloo dftxlvlwlrq surfhvv1 Wkhvh vnloov duh d irup ri kxpdq fdslwdo dqg fdq eh surgxfhg1 Vrph
ri wkh prvw hhfwlyh lqwhuyhqwlrqv rshudwh rq qrq0frjqlwlyh vnloov dqg prwlydwlrqv1 Hylghqfh iurp
g|vixqfwlrqdo idplolhv uhyhdov wkh ydoxh ri khdowk| rqhv1
Wklv sdshu dovr vwuhvvhv wkh qhhg wr xqghuvwdqg wkh vrxufhv ri sureohpv lq rughu wr ghylvh
hhfwlyh vroxwlrqv iru wkhp1 Zh kdyh ghprqvwudwhg wkh uvw rughu lpsruwdqfh ri delolwlhv dqg
prwlydwlrq lq surgxflqj vnloov1 Frjqlwlyh dqg qrq0frjqlwlyh ghflwv hphujh hduo|/ ehiruh vfkrrolqj/
dqg/ li xqfruuhfwhg/ fuhdwh orz vnloohg dgxowv1 D juhdwhu hpskdvlv qhhgv wr eh gluhfwhg wrzdug
idplo| srolf|1 D olplwhg vhw ri vpdoo vfdoh/ kljk txdolw| lqwhuyhqwlrqv uhyhdo wkdw hduo| ghflwv fdq
98eh sduwldoo| uhphglhg1 Wkh hylghqfh lv wdqwdol}lqj exw qrw ghqlwlyh1
Wkh wudglwlrqdo dssurdfk wr kxpdq fdslwdo srolf| irfxvhv rq vfkrrov1 Exw idplolhv duh mxvw
dv lpsruwdqw/ li qrw pruh lpsruwdqw/ wkdq vfkrrov lq surprwlqj kxpdq fdslwdo1 Wkh hylghqfh
iurp idlohg idplolhv srlqwv wr srvvleoh ehqhwv iurp lqwhuyhqwlrqv lq wkhp1 Wklv udlvhv d qhz vhw
ri txhvwlrqv derxw zkhwkhu ru qrw vrflhw| vkrxog uhvshfw wkh vdqfwlw| ri wkh idplo| iru fhuwdlq
g|vixqfwlrqdo jurxsv1
Vfkrrov pdwwhu1 Wkh hylghqfh vkrzv wkdw whdfkhuv pdwwhu/ exw wkdw lw lv gl!fxow wr xvh frqyhq0
wlrqdo phdvxuhv ri whdfkhu txdolw| wr suhglfw zkr lv d jrrg whdfkhu1 Sulqflsdov dqg sduhqwv nqrz
wklv1 Vfkhphv wr lpsuryh surgxfwlylw| lq vfkrrov vkrxog doorz djhqwv wr xvh wkhlu orfdo nqrzohgjh
wr fuhdwh wkh uljkw lqfhqwlyhv1 Pryhphqw wrzdug fkrlfh/ frpshwlwlrq dqg orfdo lqfhqwlyhv zloo olnho|
irvwhu surgxfwlylw| lq wkh fodvvurrp1
Wkh hylghqfh dovr vkrzv wkdw srolflhv edvhg rq remhfwlyh txdolw| phdvxuhv  fodvv vl}h/ whdfkhu
vdodulhv dqg wkh olnh duh xqolnho| wr surgxfh gudpdwlf jdlqv lq wkh X1V1 Dw fxuuhqw ohyhov ri vxssruw/
pdujlqdo fkdqjhv lq frqyhqwlrqdo txdolw| phdvxuhv |lhog rqo| prghvw ehqhwv dqg riwhq idlo d frvw
ehqhw whvw1
Wkh hylghqfh rq fuhglw frqvwudlqwv uhyhdov wkh xqlpsruwdqfh ri vkruw whup idplo| lqfrph frq0
vwudlqwv lq dffrxqwlqj iru wkh vfkrrolqj glhuhqwldov pdqlihvw lq Iljxuhv7d q g8 1 Do r wr iw k h
hylghqfh wkdw lv doohjhg wr vxssruw zlghvsuhdg fuhglw pdunhw sureohpv lv irxqg wr eh dpeljxrxv rq
w k hs u r e o h p 1D ww k hv d p hw l p h /z hk d y hl g h q w l  h gdv p d o oj u r x sr ik l j kv f k r r ojudgxdwhv +30;(,
zkr duh frqvwudlqhg dqg iru zkrp d wdujhwhg wudqvihu srolf| pd| eh hhfwlyh1 Eurdgo| edvhg srol0
flhv/ olnh KRSH/ fxw wrr zlgh d vzdwk1 Pruh wkdq <3( ri lwv uhflslhqwv zrxog kdyh jrqh wr froohjh
zlwkrxw wkh surjudp/ vr lw jhqhudwhv pdvvlyh ghdg zhljkw1
Wklv srlqw lv pruh jhqhudo1 Zh kdyh lghqwlhg wkdw khwhurjhqhlw| dqg xqfhuwdlqw| ri uhwxuqv
dv d shuydvlyh ihdwxuh ri kxpdq fdslwdo lqyhvwphqw1 Uhgxflqj xqfhuwdlqw| kdv vxevwdqwldo ehqhwv1
W d u j h w l q jw k hs h u v r q vz k rf d qe h q h  wz l o ol p s u r y hh ! f l h q f | 1W k hw u l f nl vw rlghqwli| wkh jurxsv
iru zkrp wkh lqwhuyhqwlrqv duh olnho| wr eh hhfwlyh1 Lq pdq| kxpdq fdslwdo surjudpv wklv kdv
99suryhg wr eh hoxvlyh/ dowkrxjk zh kdyh lghqwlhg wkdw fhuwdlq wdujhwhg surjudpv pljkw eh hhfwlyh/
pxfk pruh zrun rq h!flhqw wdujhwlqj uhpdlqv wr eh grqh1
Zh kdyh dovr vwuhvvhg wkh qhhg wr fduhixoo| dvvhvv wkh ixoo olih f|foh vwuhdp ri wkh frvwv dqg
ehqhwv ri kxpdq fdslwdo lqwhuyhqwlrqv1 Frqyhqwlrqdo phwkrgv ri surjudp hydoxdwlrq iuhtxhqwo|
ljqruh frvwv dowrjhwkhu dqg duh fdvxdo derxw wkh wuhdwphqw ri ehqhw gxudwlrq1 Iru pdq| odujh0vfdoh
lqwhuyhqwlrqv/ lw lv hvvhqwldo wr dffrxqw iru jhqhudo htxloleulxp hhfwv zklfk uhyhuvh ru glplqlvk
sduwldo htxloleulxp hvwlpdwhv ri srolf| lpsdfwv +vhh Khfnpdq/ Orfkqhu dqg Wdehu/ 4<<;d/ e/ f/
5333,1
Wd{ srolf| lv xqolnho| wr eh d vwurqj ohyhu wr sxoo wr irvwhu kxpdq fdslwdo1 Dw wkh vdph wlph/
hhfwlyh wd{ srolf| wkdw irvwhuv fdslwdo dffxpxodwlrq fdq kdyh d vxevwdqwldo ehqhfldo hhfw rq
zdjhv1
Lw lv lpsruwdqw wr uhfrjql}h wkdw doo ri rxu glvfxvvlrq kdv ehhq iru srolflhv iru wkh Dphulfdq
hfrqrp|/ zklfk kdv d jhqhurxv vxevlg| vwuxfwxuh iru kxpdq fdslwdo lq sodfh1Z hk d y hr q o |f r q v l g 0
huhg srvvleoh fkdqjhv zlwklq wkh jlyhq lqvwlwxwlrqdo vwuxfwxuh dqg kdyh qrw dgguhvvhg wkh eurdghu
txhvwlrq ri zkhwkhu wkhuh vkrxog eh dq| vxevlg| dw doo1 Krzhyhu/ pdq| ri wkh vdph edvlf sulqflsohv
hvwdeolvkhg iru wkh Dphulfdq hfrqrp| dsso| pruh eurdgo|/ doehlw zlwk glhuhqw txdqwlwdwlyh vfdohv1
Lw lv dovr lpsruwdqw wr uhfrjql}h wkdw prvw ri rxu dqdo|vlv kdv irfxvhg rq jdsv/ dqg krz
wr holplqdwh wkhp/ dqg qrw rq wuhqgv1 Fxuuhqw xqghuvwdqglqj ri wkh wuhqgv wkdw surgxfh wkh
vwdjqdwlrq hylghqw lq Iljxuh 4 lv olplwhg176 Zh kdyh douhdg| vkrzq wkdw pljudwlrq ri xqvnloohg
zrunhuv lv rqo| d plqru frqwulexwlqj idfwru1 Zh frqmhfwxuh wkdw wkh ghplvh ri wkh Dphulfdq idplo|
dqg wkh jurzwk lq vlqjoh sduhqw idplolhv frqwulexwhv wr wkh vwdjqdwlrq1 Iljxuh 4: vkrzv wkdw ryhu
wlph dq lqfuhdvlqj iudfwlrq ri doo fkloguhq jurz xs lq dgyhuvh hqylurqphqwv1 Rxu dqdo|vlv lq Vhfwlrq
5 uhyhdov wkh kdupixo frqvhtxhqfhv ri edg idplo| hqylurqphqwv1 Krzhyhu/ wklv h{sodqdwlrq e| lwvhoi
lv wrr vlpsolvwlf1 Wkh wuhqgv iru idlohg idplolhv vkrz frqwlqxlqj ghwhulrudwlrq zkhuhdv wkh wuhqgv
76Vhh wkh dqdo|vhv lq Fdug dqg Ohplhx{ +5333/ 5334,1 Wkhlu h{sodqdwlrq ri wkh vorzgrzq lq froohjh sduwlflsdwlrq
udwhv dqg kljk vfkrro gursrxw udwhv e| frkruw vl}h yhujhv rq wkh wdxwrorjlfdo1
9:lq vfkrrolqj sduwlflsdwlrq duh  dw1 Vwloo/ jurzwk lq edg idplo| hqylurqphq w vl vdo l n h o |f d q g l g d w hl q
dq| vwru| wkdw h{sodlqv Iljxuh 41 Shukdsv wkh hgxfdwlrqdo uhvsrqvh wr wuhqgv lq zdjh glhuhqwldov
mxvw rvhwv wkh hgxfdwlrqdo uhvsrqvh wr wuhqgv lq dgyhuvh hqylurqphqwv1 Li wklv frqmhfwxuh lv yhulhg/
lw uhlqirufhv wkh hpskdvlv rq hduo| idplo| srolf| wkdw zh kdyh vwuhvvhg lq wklv sdshu1
9;Dsshqgl{ D= Udwhv ri Uhwxuq/ Lqwhuqdo Udwhv ri Uhwxuq dqg Glv0
frxqw Udwhv iru Kxpdq Fdslwdo Lqyhvwphqw Surjudpv77
Iroorzlqj d zhoo0hvwdeolvkhg wudglwlrq/ lq sduwv wklv sdshu/ zh xvh wkh udwh ri uhwxuq wr frpsduh
wkh surgxfwlylw| ri glhuhqw kxpdq fdslwdo surjudpv1 Pdq| oderu hfrqrplvwv xvh wkh whupv udwh
ri uhwxuq/ wkh lqwhuqdo udwh ri uhwxuq +LUU,/ wkh pdujlqdo lqwhuqdo udwh ri uhwxuq/ dqg wkh
frh!flhqw rq vfkrrolqj iurp d Plqfhu hduqlqjv htxdwlrq lqwhufkdqjhdeo| hyhq wkrxjk wkhvh duh
yhu| glvwlqfw frqfhswv1 Wkh lqwhuqdo udwh ri uhwxuq lv xvxdoo| frpsxwhg djdlqvw d qxoo surmhfw zlwk
qr uhwxuqv ru frvwv1 Wkh pdujlqdo lqwhuqdo udwh ri uhwxuq lv frpsxwhg uhodwlyh wr d qhdue|
surmhfw xvlqj d vxlwdeoh phwulf1 Khfnpdq/ Orfkqhu dqg Wrgg +5334, vkrz wkh frqglwlrqv xqghu
z k l f kdP l q f h uf r h ! f l h q wl vdp d u j l q d ol q w h u q d ou d w hr iu h w x u qd q gv k r zw k d wlq uhfhqw ghfdghv
wkhvh frqglwlrqv duh qrw vdwlvhg1 Wkh uhtxluhg dvvxpswlrqv rq wkh hduqlqjv ixqfwlrq ri vhsdudelolw|
ehwzhhq vfkrrolqj dqg h{shulhqfh dqg qhjoljleoh gluhfw frvwv duh ylrodwhgl qw k hu h f h q wg d w d /v rl q
uhfhqw |hduv Plqfhu frh!flhqwv duh qrw uholdeoh hvwlpdwhv ri pdujlqdo lqwhuqdo udwhv ri uhwxuq +vhh
dovr Khfnpdq/ Orfkqhu dqg Wdehu/ 4<<;d,1
Lw lv zhoo nqrzq wkdw slfnlqj lqyhvwphqw surmhfwv zlwk wkh kljkhvw lqwhuqdo udwh ri uhwxuq grhv
qrw qhfhvvdulo| slfn surmhfwv zlwk wkh kljkhvw suhvhqw ydoxh1 Krzhyhu/ wkh fkdudfwhulvwlf ihdwxuh
ri pdq| kxpdq fdslwdo surmhfwv lv wkdw frvwv duh lqfxuuhg hduo| lq wkh olih f|foh zkloh uhwxuqv duh
lqfxuuhg odwh1 Frpsduhg wr ohvv frvwo| kxpdq fdslwdo surmhfwv/ frvwo| surmhfwv +h1j1 wkrvh zlwk
pruh vfkrrolqj, |lhog kljkhu dqqxdo uhwxuqv zklfk rffxu odwhu exw duh fkdudfwhul}hg e| d odujhu dqg
orqjhu vwuhdp ri xsiurqw frvwv1 Zkhq frpsdulqj d kljk lqyhvwphqw zlwk d orz lqyhvwphqw kxpdq
fdslwdo surmhfw/ wkh glhuhqfhv lq wkh frvw0uhwxuq djh sdwwhuq duh lqlwldoo| qhjdwlyh dqg wkhq ehfrph
srvlwlyh1 Sd|r vwuhdpv ri dowhuqdwlyh surmhfwv furvv rqfh1 Frpsdulqj kljkhu vfkrrolqj lqyhvwphqw
surmhfwv zlwk orzhu vfkrrolqj lqyhvwphqw surmhfwv/ d frpsdulvrq ri wkh pdujlqdo lqwhuqdo udwh ri
uhwxuq zlwk wkh h{whuqdo lqwhuhvw udwh |lhogv dq dssursuldwh ghflvlrq uxoh/ l1h1 lw slfnv surmhfwv
zlwk wkh kljkhvw suhvhqw ydoxh dv orqj dv wkhuh duh qr fuhglw pdunhw lpshuihfwlrqv1 Li wkh pdujlqdo
77Wklv dsshqgl{ zdv prwlydwhg e| wkh frpphqwv ri Odzuhqfh Vxpphuv dw wkh Dsulo 5335 vhplqdu1
9<lqwhuqdo udwh ri uhwxuq wkdw htxdwhv wzr kxpdq fdslwdo surmhfwv h{fhhgv wkhu d w hr il q w h u h v w /w k h
rswlpdo suhvhqw ydoxh pd{lpl}lqj srolf| lv wr slfn wkh surmhfw zlwk pruh kxpdq fdslwdo lqyhvwphqw
+Kluvfkohlihu 4<:3/ s1 87,1 Wklv ihdwxuh ri kxpdq fdslwdo lqyhvwphqw surmhfwv mxvwlhv rxu xvh ri
u d w h vr iu h w x u qd vdj x l g hw rf r p s d u l q jw u d g l w l r q d ov f k r r o l q jl q y h v w p h q ws rolflhv1 Dw wkh vdph wlph/
lw lv lpsruwdqw wr uhfrjql}h wkdw wkh uhwxuqv zh suhvhqw rqo| dsso| wr pdujlqdo surmhfwv1 Odujh vfdoh
surmhfwv wkdw dowhu idfwru sulfhv dqg uhwxuqv uhtxluh d ixoo jhqhudo htxloleulxp dqdo|vlv +Khfnpdq/
Orfkqhu dqg Wdehu/ 4<<;d/ e/ f/ dqg 5333,1
Wkh frpprq sudfwlfh ri frpsxwlqj dq lqwhuqdo udwh ri uhwxuq wr dq lqyhvwphqw+ f r p s d u h gw rq r
lqyhvwphqw, dqg udqnlqj surmhfwv rq wkh edvlv ri wklv frpsxwhg uhwxuq lv nqrzq wr eh srwhqwldoo|
plvohdglqj +Kluvfkohlihu/ 4<:3,1 Wkh surmhfw zlwk wkh kljkhvw lqwhuqdo udwh ri uhwxuq vr frqvwuxfwhg
fdq kdyh d orzhu suhvhqw ydoxh wkdq d ulydo surmhfw1 Wkh fdvh zkhq sd|r vwuhdpv furvv dw vhyhudo
djhv lv wkh wh{werrn sdwkrorjlfdo fdvh1 Zkloh qrw hpslulfdoo| uhohydqw iru wkh fodvvlfdo vfkrrolqj
sureohp/ lw lv kljko| uhohydqw iru frpsdulqj srolflhv olnh mre wudlqlqj dqg suh0vfkrro srolflhv wkdw
kdyh sd|r vwuhdpv wkdw duh olnho| wr furvv pruh wkdq rqfh1
Dv dq h{dpsoh/ frqvlghu wzr surmhfwv1 Surmhfw [ lv d mre wudlqlqj surjudp zlwk wkh ihdwxuh
wkdw frvwv duh lqfxuuhg dw djh 4; dqg sd|rv rffxu diwhu wudlqlqj exw ghfd| udslgo|1 Iljxuh D04
sorwv wkh w|slfdo vkdsh ri d mre wudlqlqj surjudp sd|r vwuhdp +vhh wkh gldprqg0vkdshg sd|r
suroh,1 Dq hqulfkhg suh0vfkrro surjudp \ kdv wkh fkdudfwhulvwlf sd|r ri dq hduo| frvw/ d orqj
odwhqf| shulrg dqg sd|rv wkdw ehjlq odwh dqg shuvlvw +vhh wkh vtxduhv lq Iljxuh D04,1 Wkh sd|r
vhtxhqfhv ghslfwhg lq wkh jxuh furvv dw pxowlsoh djhv +9/ 4</ 58,1 Wkh lqwhuqdo udwh ri uhwxuq iru
wkh wudlqlqj surjudp lv 58(1 Iru wkh suh0vfkrro surjudp/ lw lv :(1 \hw dw d 8( lqwhuhvw udwh/ wkh
qhw suhvhqw ydoxh iru wkh wudlqlqj surjudp lv 4619 zkhuhdv wkh qhw suhvhqw ydoxh iru wkh suh0vfkrro
surjudp lv 4:161
Wklv h{dpsoh prwlydwhv rxu xvh ri suhvhqw ydoxhv lq hydoxdwlqj dowhuqdwlyhv zkhq lw lv srvvleoh wr
gr vr1 D pruh jhqhudo dqdo|vlv zrxog frpsxwh wkh vkdgrz sulfhv dqg uhwxuqv wr wkh ixoo sruwirolr
ri kxpdq fdslwdo lqyhvwphqw surmhfwv wr ghyhors dq rswlpdo kxpdq fdslwdo lqyhvwphqw vwudwhj|1
:3Vhwwlqj xs wkh iudphzrun wr gr wklv lv eh|rqg wkh vfrsh ri wklv sdshu1 Wkh hpslulfdo hylghqfh
qhhghg wr lpsohphqw wklv iudphzrun lv qrw |hw dydlodeoh1
Wkh txhvwlrq ri wkh dssursuldwh fkrlfh ri wkh glvfrxqw udwh wr hydoxdwh kxpdq fdslwdo vwuhdpv lv
dq rog rqh1 Lw lv vrphwlphv dujxhg wkdw kxpdq fdslwdo surmhfwv vkrxog eh vxevlgl}hg +ru glvfrxqwhg
dw d orzhu udwh, ehfdxvh ri lglrv|qfudwlf xqfhuwdlqw| wkdw fdq eh froohfwlyho| holplqdwhg1 Wklv
dujxphqw ljqruhv wzr nh| srlqwv1 Iluvw/ dv qrwhg e| Mxgg +5333,/ lglrv|qfudwlf ulvn lq kxpdq
fdslwdo srolf| lv dvvrfldwhg zlwk prudo kd}dug1 Sulydwh frqwudfwv ehwzhhq zrunhuv dqg upv pd|
surylgh rswlpdo lqvxudqfh vr wkhuh lv qr uroh iru dq| jryhuqphqw wd{ ru vxevlg| ru iru d uhgxfwlrq
lq wkh glvfrxqw udwh lq hydoxdwlqj kxpdq fdslwdo lqyhvwphqw surmhfwv1 Vhfrqg/ dv qrwhg e| Duurz
dqg Olqg +4<:3,/ d orzhu glvfrxqw udwh iru jryhuqphqw surmhfwv lv zduudqwhgr q o |l id o of r v w vd q g
ehqhwv dffuxh wr wkh jryhuqphqw dqg fdq eh glvwulexwhg zlwkrxw frvw dqg zlwkrxw ulvn dprqj
wd{sd|huv1 Exw lq wkh fdvh ri kxpdq fdslwdo surmhfwv/ lqglylgxdo djhqwv ehdu wkh ulvn xqohvv wkh
jryhuqphqw surylghv ixoo lqvxudqfh djdlqvw lqfrph ulvn/ zklfk lv dq lqihdvleoh srolf| jlyhq prudo
kd}dug sureohpv1 Iru wkdw uhdvrq/ lw lv lqdssursuldwh wr xvh d orzhu glvfrxqw udwh wkdq wkh pdunhw
udwh iru glvfrxqwlqj ehqhwv dowkrxjk lw pd| eh dssursuldwh wr xvh d orzhu gl v f r x q wu d w hi r uf r v w v
udlvhg iurp jryhuqphqw uhyhqxh vrxufhv1
:4Uhihuhqfhv
Dfhprjox/ G1 dqg M1 Dqjulvw +5334,1 Krz Odujh duh wkh Vrfldo Uhwxuqv wr HgxfdwlrqB Hylghqfh
iurp Frpsxovru| Vfkrrolqj Odzv/ lq E1 Ehuqdqnh dqg N1 Urjr/ hgv1/ QEHU Pdfurhfrqrplfv
Dqqxdo 5333/ Fdpeulgjh/ PD= PLW Suhvv/ <08<1
Dowrqml/ M1 dqg W1 Gxqq +4<<9,1 Wkh Hhfwv ri Idplo| Fkdudfwhulvwlfv rq wkhU h w x u qw r
Hgxfdwlrq/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ :;+7,=9<50:371
Duurz/ N1 dqg U1 Olqg +4<:3,1 Xqfhuwdlqw| dqg wkh Hydoxdwlrq ri Sxeolf Lqyhvwphqw Ghfl0
vlrqv/ Dphulfdq Hfrqrplf Uhylhz/ 93+6,=6970:;1
Dvkhqihowhu/ R1 +4<:;,1 Hvwlpdwlqj wkh Hhfw ri Wudlqlqj Surjudpv rq Hduqlqjv/ Uhylhz ri
Hfrqrplfv dqg Vwdwlvwlfv/ 9+4,=7:08:1
Dxwru/ G1 dqg O1 Ndw} +4<<<,1 Fkdqjhv lq Zdjh Vwuxfwxuh dqg Hduqlqjv Lqhtxdolw|/ lq R1
Dvkhqihowhu dqg G1 Fdug/ hgv1/ Kdqgerrn ri Oderu Hfrqrplfv/ Yro1 6D/ Dpvwhugdp= Hovhylhu0Qruwk
Kroodqg/ 4796048881
Eduqhww/ Z1 V1 +4<<6,1 Ehqhw0Frvw Dqdo|vlv ri Suhvfkrro Hgxfdwlrq= Ilqglqjv iurp d 580\hdu
Iroorz0Xs/ Dphulfdq Mrxuqdo ri Ruwkrsv|fkldwu|/ 96+7,=83303;1
bbbbb +5335,1 Sulydwh Frppxqlfdwlrq1
Eduwho/ D1 +4<<5,1 Surgxfwlylw| Jdlqv iurp wkh Lpsohphqwdwlrq ri Hpsor|hh Wudlqlqj Sur0
judpv/ QEHU zrunlqj sdshu Qr1 6;<61
Ehfnhu/ J1 +4<97,1 Kxpdq Fdslwdo= D Wkhruhwlfdo dqg Hpslulfdo Dqdo|vlv zlwk Vshfldo Uhihuhqfh
wr Hgxfdwlrq1 Qhz \run= Froxpeld Xqlyhuvlw| Suhvv1
Ehq0Srudwk/ \1 +4<9:,1 Wkh Surgxfwlrq ri Kxpdq Fdslwdo dqg wkh Olih F|foh Hduqlqjv/
Mrxuqdo ri Srolwlfdo Hfrqrp|/ :8+7/ Sduw 4,=6850981
Elvkrs/ M1 +4<<7,1 Irupdo Wudlqlqj dqg Lwv Lpsdfw rq Surgxfwlylw|/ Zdjhv dqg Lqqrydwlrq/
lq O1 O|qfk/ hg1/ Wudlqlqj dqg wkh Sulydwh Vhfwru= Lqwhuqdwlrqdo Frpsdulvrqv1 Fklfdjr= Xqlyhuvlw|
ri Fklfdjr Suhvv1
Eodx/ I1 dqg O1 Ndkq +5334,1 Gr Frjqlwlyh Whvw Vfruhv H{sodlq Kljkhu XV Zdjh Lqhtxdolw|B
:5QEHU zrunlqj sdshu Qr1 ;5431
E o r r p /K 1 /O 1R u u /J 1F d y h /V 1E h o o /d q gI 1G r r o l w w o h+ 4 < < 6 , 1Wkh Qdwlrqdo MWSD Vwxg|= Wlwoh
LL0D Lpsdfwv rq Hduqlqjv dqg Hpsor|phqw dw 4; Prqwkv1 Ehwkhvgd/ PG= Dew Dvvrfldwhv1
Eorvvihog/ K1S1 dqg \1 Vkdylw +4<<6,1 Shuvlvwhqw Lqhtxdolw|= Fkdqjlqj Hgxfdwlrqdo Dwwdlqphqw
lq Wkluwhhq Frxqwulhv1 Erxoghu/ FR= Zhvwylhz Suhvv1
Erhvho/ G1/ Q1 Dovdodp dqg W1 Vplwk +4<<;,1 Hgxfdwlrqdo dqg Oderu Pdunhw Shuirupdqfh ri
JHG Uhflslhqwv1 Zdvklqjwrq/ G1F1= X1V1 Ghsduwphqw ri Hgxfdwlrq1
Erumdv/ J1 +4<<<,1 KhdyhqvG r r u 1 Sulqfhwrq= Sulqfhwrq Xqlyhuvlw| Suhvv1
Erumdv/ J1/ U1 Iuhhpdq dqg O1 Ndw} +4<<:,1 Krz Pxfk Gr Lppljudwlrq dqg WudghD  h f w
Oderu Pdunhw RxwfrphvB Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/4 0 9 : 1
Erzohv/ V1 dqg K1 Jlqwlv +4<:9,1 Vfkrrolqj lq Fdslwdolvw Dphulfd1 Qhz \run= Edvlf Errnv1
Erzohv/ V1/ K1 Jlqwlv dqg P1 Rveruqh +5334,1 Wkh Ghwhuplqdqwv ri Hduqlqjv= D Ehkdylrudo
Dssurdfk/ Mrxuqdo ri Hfrqrplf Olwhudwxuh/ 6<=446:044:91
Eurzqlqj/ H1 +4<;:,1 Rq wkh Pdujlqdo Zhoiduh Frvw ri Wd{dwlrq/ Dphulfdq Hfrqrplf Uhylhz/
::+4,=440561
Eurzqlqj/ P1/ O1 Kdqvhq dqg M1 Khfnpdq +4<<<,1 Plfur Gdwd dqg Jhqhudo Htxloleulxp
Prghov/ lq M1 Wd|oru dqg P1 Zrrgirug/ hgv1/ Kdqgerrn ri Pdfurhfrqrplfv1 Dpvwhugdp= Hovhylhu/
87609661
Exuhdx ri Oderu Vwdwlvwlfv +5334,1 QOV Kdqgerrn 53341 Zdvklqjwrq/ G1F1= X1V1 Ghsduwphqw
ri Oderu1
Exujkdugw/ M1 dqg S1 Vfkrfkhw +5334,1 Qdwlrqdo Mre Frusv Vwxg|= Lpsdfwv e| Fhqwhu Fkdudf0
whulvwlfv H{hfxwlyh Vxppdu|1 Sulqfhwrq= Pdwkhpdwlfd Srolf| Uhvhdufk/ Lqf1
Fdphurq/ V1 dqg M1 Khfnpdq +4<<6,1 Wkh Qrqhtxlydohqfh ri Kljk Vfkrro Htxlydohqwv/ Mrxuqdo
ri Oderu Hfrqrplfv/ 44=407:1
bbbbb +4<<;,1 Olih F|foh Vfkrrolqj dqg G|qdplf Vhohfwlrq Eldv= Prghov dqg Hylghqfh iru
Ilyh Frkruwv ri Dphulfdq Pdohv/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ 439+5,=59506661
:6bbbbb +4<<<,1 Fdq Wxlwlrq Srolf| Frpedw Ulvlqj Zdjh Lqhtxdolw|B lq P1 Nrvwhuv/ hg1/
Ilqdqflqj Froohjh Wxlwlrq= Jryhuqphqw Srolflhv dqg Hgxfdwlrqdo Sulrulwlhv1 Zdvklqjwrq/ G1F1=
Dphulfdq Hqwhusulvh Lqvwlwxwh Suhvv1
bbbbb +5334,1 Wkh G|qdplfv ri Hgxfdwlrqdo Dwwdlqphqw iru Eodfn/ Klvsdqlf/ dqg Zklwh
Pdohv/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ 43<=78807<<1
Fdphurq/ V1 dqg F1 Wdehu +5333,1 Eruurzlqj Frqvwudlqwv dqg wkh Uhwxuqv wr Vfkrrolqj/
QEHU zrunlqj sdshu Qr1 ::941
Fdug/ G1 +4<<<,1 Wkh Fdxvdo Hhfw ri Hgxfwlrq rq Hduqlqjv lq R1 Dvkhqihowhu/ dqg G1 Fdug/
hgv1/ Kdqgerrn ri Oderu Hfrqrplfv/ Yro 6D1 Dpvwhugdp= Hovhylhu Vflhqfh/ Qruwk0Kroodqg/ 4;340961
bbbb +5334,1 Hvwlpdwlqj wkh Uhwxuq wr Vfkrrolqj= Surjuhvv rq Vrph Shuvlvwhqw Hfrqrphwulf
Sureohpv/ Hfrqrphwulfd/ 9<+8,=445:0931
Fdug/ G1 dqg D1 Nuxhjhu +4<<5,1 Grhv Vfkrro Txdolw| PdwwhuB Uhwxuqv wr Hgxfdwlrq dqg wkh
Fkdudfwhulvwlfv ri Sxeolf Vfkrrov lq wkh Xqlwhg Vwdwhv/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ 433+4,=4731
bbbbb +4<<:,1 Frpphqw rq Fodvv Vl}h dqg Hduqlqjv/ Mrxuqdo ri Hfrqrplf Shuvshfwlyhv/
44+7,=559055:1
Fdug/ G1 dqg W1 Ohplhx{ +5333,1 Gursrxw dqg Hquroophqw Wuhqgv lq wkh Srvw0Zdu Shulrg=
Zkdw Zhqw Zurqj lq wkh 4<:3vB lq M1 Juxehu/ hg1/ Dq Hfrqrplf Dqdo|vlv ri Ulvn| Ehkdylru
Dprqj \rxwk1 Fklfdjr= Xqlyhuvlw| ri Fklfdjr Suhvv1
bbbbb +5334,1 Fdq Idoolqj Vxsso| H{sodlq wkh Ulvlqj Uhwxuq wr Froohjh iru \rxqjhu PhqB
DFrkruw0EdvhgDqdo|vlv/Txduwhuo|MrxuqdoriHfrqrplfv/449+5,=:380:791




Uhwxuqv wr Vfkrrolqj/ iruwkfrplqj lq Lqwhuqdwlrqdo Hfrqrplf Uhylhz1
Fduqhlur/S1dqgM1Khfnpdq+5335,1WkhHylghqfhrqFuhglwFrqvwudlqwvlqSrvw0Vhfrqgdu|
:7Vfkrrolqj/HfrqrplfMrxuqdo, 112(482):705- 7341
Fduqhlur/ S1/ M1 Khfnpdq dqg H1 Y|wodflo +5334,1 Hvwlpdwlqj wkh Udwh ri Uhwxuq wr Hgxfdwlrq
Zkhq Lw Ydulhv Dprqj Lqglylgxdov/ zrunlqj sdshu/ Xqlyhuvlw| ri Fklfdjr1
Fduqhydoh/ D1 dqg U1 Iu| +5333,1 Furvvlqj wkh Juhdw Glylgh= Fdq Zh Dfklhyh Htxlw| Zkhq
Jhqhudwlrq \ Jrhv wr FroohjhB Suhsduhg iru wkh Hgxfdwlrqdo Whvwlqj Vhuylfh Ohdghuvkls 5333
Vhulhv/ Sulqfhwrq/ QM1
Fdzoh|/ M1/ M1 Khfnpdq/ O1 Orfkqhu dqg H1 Y|wodflo +5333,1 Xqghuvwdqglqj wkh Uroh ri Frjql0
wlyh Delolw| lq Dffrxqwlqj iru wkh Uhfhqw Ulvh lq wkh Uhwxuq wr Hgxfdwlrq/ lq N1 Duurz/ V1 Erzohv
dqg V1 Gxuodxi/ hgv1/ Phulwrfudf| dqg Hfrqrplf Lqhtxdolw|/ Sulqfhwrq= Sulqfhwrq Xqlyhuvlw| Suhvv1
Fdzoh|/ M1/ M1 Khfnpdq/ dqg H1 Y|wodflo +4<<<,1 Rq Srolflhv wr Uhzdug wkh Ydoxh Dgghg e|
Hgxfdwruv/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ ;4+7,=:530:5:1
Frohpdq/ M1 dqg W1 Krhu +4<;6,1 Sxeolf dqg Sulydwh Kljk Vfkrrov1 Qhz \run= Edvlf Errnv1
Frvvd/ U1 +5333,1 Ghwhuplqdqwv ri Vfkrro Dwwdlqphqw lq Dujhqwlqd= Dq Hpslulfdo Dqdo|vlv
zlwk H{whqvlrqv wr Srolf| Hydoxdwlrq/ xqsxeolvkhg Sk1G1 glvvhuwdwlrq/ Wkh Xqlyhuvlw| ri Fklfdjr1
Frxfk/ N1 +4<<5,1 Qhz Hylghqfh rq wkh Orqj0Whup Hhfwv ri Hpsor|phqw Wudlqlqj Sur0
judpv/ Mrxuqdo ri Oderu Hfrqrplfv/ 43+7,=6;30;;1
Fxoohq/ M1/ E1 Mdfre dqg V1 Ohylww +5333,1 Wkh Lpsdfw ri Vfkrro Fkrlfh rq Vwxghqw Rxwfrphv=
Dq Dqdo|vlv ri wkh Fklfdjr Sxeolf Vfkrrov/ QEHU zrunlqj sdshu Qr1 :;;;1
Fxuulh/ M1 dqg G1 Wkrpdv +4<<8,1 Grhv Khdg Vwduw Pdnh d GlhuhqfhB Dphulfdq Hfrqrplf
Uhylhz/ ;8+6,=6740971
GhOrqj/ M1 E1/ F1 Jroglq dqg O1 Ndw} +5335,1 Vxvwdlqlqj X1V1 Hfrqrplf Jurzwk/ zrunlqj
sdshu/ Xqlyhuvlw| ri Fdoliruqld/ Ehunhoh|1
Grqrkxh/ M1 dqg S1 Vlhjhopdq +4<<;,1 Doorfdwlqj Uhvrxufhv Dprqj Sulvrqv dqg Vrfldo Sur0
judpv lq wkh Edwwoh Djdlqvw Fulph/ Mrxuqdo ri Ohjdo Vwxglhv> 5:+4,=40761
Gxqfdq/ J1 dqg M1 Eurrnv0Jxqq +4<<:,1 Lqfrph Hhfwv Dfurvv wkh Olih Vsdq= Lqwhjudwlrq
dqg Lqwhusuhwdwlrq/ lq J1 Gxqfdq dqg M1 Eurrnv0Jxqq/ hgv1/ Frqvhtxhqfhv ri Jurzlqj Xs Srru1
:8Qhz \run= Uxvvhoo Vdjh Irxqgdwlrq1
G|qduvnl/ V1 +5333,1 Krsh iru ZkrpB Ilqdqfldo Dlg iru wkh Plggoh Fodvv dqg Lwv Lpsdfw rq
Froohjh Dwwhqgdqfh/ Qdwlrqdo Wd{ Mrxuqdo/ 86=95<0951
bbbbb +5334,1 Grhv Dlg PdwwhuB Phdvxulqj wkh Hhfwv ri Vwxghqw Dlg rq Froohjh Dwwhq0
gdqfh dqg Frpsohwlrq/ zrunlqj sdshu/ Kduydug Xqlyhuvlw|1
Hgzdugv/ U1 +4<:9,1 Lqglylgxdo Wudlwv dqg Rujdql}dwlrqdo Lqfhqwlyhv= Zkdw Pdnhv D Jrrg
ZrunhuB Mrxuqdo ri Kxpdq Uhvrxufhv/ 44+4,=8409;1
Hoozrrg/ G1 +5334,1 Wkh Vsxwwhulqj Oderu Irufh ri wkh 54vw fhqwxu|= Fdq Vrfldo Srolf| KhosB
zrunlqj sdshu/ Kduydug Xqlyhuvlw|1
Hoozrrg/ G1 dqg W1 Ndqh +5333,1 Zkr lv Jhwwlqj d Froohjh HgxfdwlrqB= Idplo| Edfnjurxqg
dqg wkh Jurzlqj Jdsv lq Hquroophqw/ lq V1 Gdq}ljhu dqg M1 Zdogirjho/ hgv1/ Vhfxulqj wkh Ixwxuh=
Lqyhvwlqj lq Fkloguhq iurp Eluwk wr Froohjh1 Qhz \run= Uxvvhoo Vdjh Irxqgdwlrq1
Iu|hu/ U1 dqg V1 Ohylww +5335,1 Xqghuvwdqglqj wkh Eodfn0Zklwh Whvw Vfruh J d sl qw k hI l u v w
Wzr \hduv ri Vfkrro/ QEHU zrunlqj sdshu Qr1 ;<:81
Jduehu/ K1 +4<;;,1 Wkh Plozdxnhh Surmhfw= Suhyhqwlqj Phqwdo Uhwdugdwlrq lq Fkloguhq dw Ulvn1
Zdvklqjwrq/ G1F1= Dphulfdq Dvvrfldwlrq ri Phqwdo Uhwdugdwlrq1
Jod}hupdq/ V1/ S1 ]1 Vfkrfkhw dqg M1 Exujkdugw +5334,1 Qdwlrqdo Mre Frusv Vwxg|= Wkh
Lpsdfwv ri Mre Frusv rq Sduwlflsdqwv* Olwhudf| Vnloov/ Zdvklqjwrq/ G1F1= X1V1 Ghsduwphqw ri
Oderu1
Judqjhu/ U1 dqg U1 F|wurq +4<<;,1 Whhqdjh Sduhqw Surjudpv= D V|qwkhvlv ri wkh Orqj0Whup
Hhfwv ri wkh Qhz Fkdqfh Ghprqvwudwlrq/ Rklr*v Ohduqlqj/ Hduqlqj/ dqg Sduhqw +OHDS, Surjudp/
dqg wkh Whhqdjh Sduhqw Ghprqvwudwlrq +WSG,/ zrunlqj sdshu/ PGUF1
Jud|/ V1/ E1 Udph| dqg U1 Nodxv +4<;5,1 Iurp Wkuhh wr Wzhqw|= Wkh Hduo| Wudlqlqj Surmhfw1
Edowlpruh/ PG= Xqlyhuvlw| Sdun Suhvv1
Julolfkhv/ ]1 +4<::,1 Hvwlpdwlqj wkh Uhwxuqv wr Vfkrrolqj= Vrph Hfrqrphwulf Sureohpv/
Hfrqrphwulfd/ 78+4,=40551
:9Jurjjhu/ M1 dqg G1 Qhdo +5333,1 Ixuwkhu Hylghqfh rq wkh Hhfwv ri Vhfrqgdu| Vfkrrolqj/
Eurrnlqjv0Zkduwrq Sdshuv rq Xuedq Ddluv/ 48404<51
Kdqvhq/ N1/ M1 Khfnpdq dqg N1 Pxoohq +5335,1 Hgxfdwlrqdo Dwwdlqphqw/ Delolw| dqg Whvw
Vfruhv/ zrunlqj sdshu/ Xqlyhuvlw| ri Fklfdjr1
Kdqxvkhn/ H1 +4<:4,1 Whdfkhu Fkdudfwhulvwlfv dqg Jdlqv lq Vwxghqw Dfklhyhphqw= Hvwlpdwlrq
Xvlqj Plfur0Gdwd/ Dphulfdq Hfrqrplf Uhylhz/ 94+5,=5;305;;1
bbbbb +4<<:,1 Exgjhwv/ Sulrulwlhv/ dqg Lqyhvwphqw lq Kxpdq Fdslwdo/ lq P1 Nrvwhuv/ hg1/
Ilqdqflqj Froohjh Wxlwlrq= Jryhuqphqw Srolflhv Dqg Vrfldo Sulrulwlhv1 Zdvklqjwrq/ G1F1= DHL
Suhvv1
bbbbb +4<<;,1 Wkh Hylghqfh rq Fodvv Vl}h/ zrunlqj sdshu/ Z1 D1 Zdoolv Fhqwhu/ Xqlyhuvlw|
ri Urfkhvwhu1
bbbbb +5333,1 Ixuwkhu Hylghqfh ri wkh Hhfwv ri Fdwkrolf Vhfrqgdu| Vfkrrolqj= Frpphqw/
Eurrnlqjv0Zkduwrq Sdshuv rq Xuedq Ddluv/ 4<70<:1
bbbbb +5335,1 Wkh Idloxuh ri Lqsxw Edvhg Vfkrrolqj Srolflhv/ iruwkfrplqj lq Hfrqrplf
Mrxuqdo1
Kdqxvkhn/ H1 dqg M1 Oxtxh +5333,1 Vpdoohu Fodvvhv/ Orzhu VdodulhvB Wkh Hhfwv ri Fodvv Vl}h
rq Whdfkhu Oderu PdunhwvB lq V1 Odlqh dqg M1 Zdug/ hgv1/ Xvlqj Zkdw Zh Nqrz= D Uhylhz ri
wkh Uhvhdufk rq Lpsohphqwlqj Fodvv0Vl}h Uhgxfwlrq Lqlwldwlyhv iru Vwdwh dqg Orfdo Srolf|pdnhuv/
Rdn Eurrn/ LO= Qruwk Fhqwudo Uhjlrqdo Hgxfdwlrqdo Oderudwru|/ 680841
Kdxvhu/ U1 +4<<6,1 Wuhqgv lq Froohjh Dwwhqgdqfh Dprqj Eodfnv/ Zklwhv/ dqg Klvsdqlfv/ lq F1
Forwihowhu dqg P1 Urwkvfklog/ hgv1/ Vwxglhv ri Vxsso| dqg Ghpdqg lq Kljkhu Hgxfdwlrq1F k l f d j r =
Xqlyhuvlw| ri Fklfdjr Suhvv1
Khfnpdq/ M1 +4<<8,1 D Olih0F|foh Prgho ri Hduqlqjv/ Ohduqlqj dqg Frqvxpswlrq1 lq R1
Dvkhoihowhu dqg N1 Kdoorfn/ hgv1/ Oderu Hfrqrplfv/ Yro1 51 Eurrnhog/ YW= Hojdu2Dvkjdwh1
bbbbb +4<<<,1 Hgxfdwlrq dqg Mre Wudlqlqj= Grlqj Lw Uljkw/ Sxeolf Lqwhuhvw/ +468,=;9043:1
bbbbb +5333,1 Srolflhv wr Irvwhu Kxpdq Fdslwdo/ Uhvhdufk lq Hfrqrplfv/ 87+4,=60891
::bbbbb +5334,1 Plfur Gdwd/ Khwhurjhqhlw|/ dqg wkh Hydoxdwlrq ri Sxeolf Srolf|= Qreho
Ohfwxuh/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ 43<+7,=9:60:7;1
bbbbb +5335,1 Wkh JHG1 Errn pdqxvfulsw/ Xqlyhuvlw| ri Fklfdjr1
Khfnpdq M1/ F1 Khlqulfk dqg M1 Vplwk +5335,1 Wkh Shuirupdqfh ri Shuirupdqfh Vwdqgdugv/
iruwkfrplqj lq Mrxuqdo ri Kxpdq Uhvrxufhv1
Khfnpdq/ M1/ Q1 Krkpdqq/ P1 Nkrr dqg M1 Vplwk +5333,1 Vxevwlwxwlrq dqg Gursrxw Eldv
lq Vrfldo H{shulphqwv= D Vwxg| ri dq Lq xhqwldo Vrfldo H{shulphqw/ Wkh Txduwhuo| Mrxuqdo ri
Hfrqrplfv/ 448+5,=98409<71
Khfnpdq/ M1/ M1 Kvhh dqg \1 Uxelqvwhlq +5334,1 Wkh JHG lv d cPl{hg Vljqdo*= Wkh Hhfw
ri Frjqlwlyh dqg Qrqfrjqlwlyh Vnloov rq Kxpdq Fdslwdo dqg Oderu Pdunhw Rxwfrphv/ zrunlqj
sdshu/ Xqlyhuvlw| ri Fklfdjr1
Khfnpdq/ M1 dqg S1 Nohqrz +4<<;,1 Kxpdq Fdslwdo Srolf|/ lq P1 Ervnlq/ hg1/ Srolflhv wr
Surprwh Fdslwdo Irupdwlrq1 Vwdqirug/ FD= Krryhu Lqvwlwxwlrq1
Khfnpdq/ M1/ U1 OdOrqgh dqg M1 Vplwk +4<<<,1 Wkh Hfrqrplfv dqg Hfrqrphwulfv ri Dfwlyh
Oderu Pdunhw Surjudpv/ lq R1 Dvkhqihowhu dqg G1 Fdug/ hgv1/ Kdqgerrn ri Oderu Hfrqrplfv/ Yro1
61 Dpvwhugdp= Hovhylhu1
Khfnpdq/ M1/ D1 Od|qh0Iduudu dqg S1 Wrgg +4<<9,1 Kxpdq Fdslwdo Sulflqj Htxdwlrqv zlwk dq
Dssolfdwlrq wr Hvwlpdwlqj wkh Hhfw ri Vfkrrolqj Txdolw| rq Hduqlqjv/ Wkh Uhylhz ri Hfrqrplfv
dqg Vwdwlvwlfv/ :;+9,=89509431
Khfnpdq/ M1 dqg O1 Orfkqhu +5333,1 Uhwklqnlqj P|wkv Derxw Hgxfdwlrq dqg Wudlqlqj= Xq0
ghuvwdqglqj wkh Vrxufhv ri Vnloo Irupdwlrq lq d Prghuq Hfrqrp|/ lq V1 Gdq}ljhu dqg M1 Zdogirjho/
hgv1/ Vhfxulqj wkh Ixwxuh= Lqyhvwlqj lq Fkloguhq iurp Eluwk wr Froohjh1 Qhz \run= Uxvvhoo Vdjh
Irxqgdwlrq1
Khfnpdq/ M1/ O1 Orfkqhu dqg U1 Frvvd +5336,1 Xqghuvwdqglqj wkh Lqfhqwlyh Hhfwv ri wkh
HLWF rq Vnloo Irupdwlrq/ zrunlqj sdshu/ Xqlyhuvlw| ri Fklfdjr1
Khfnpdq/ M1/ O1 Orfkqhu/ M1 Vplwk dqg F1 Wdehu +4<<:,1 Wkh Hhfwv ri Jryhuqphqw Srolf| rq
:;Kxpdq Fdslwdo Lqyhvwphqw dqg Zdjh Lqhtxdolw|/ Fklfdjr Srolf| Uhylhz/ 4+5,=40731
Khfnpdq/ M1/ O1 Orfkqhu dqg F1 Wdehu +4<<;d,1 H{sodlqlqj Ulvlqj Zdjh Lqhtxdolw|= H{sor0
udwlrqv Zlwk D G|qdplf Jhqhudo Htxloleulxp Prgho ri Hduqlqjv Zlwk Khwhurjhqhrxv Djhqwv1
Uhylhz ri Hfrqrplf G|qdplfv/4 = 4 0 8 ; 1
bbbbb +4<<;e,1 Jhqhudo Htxloleulxp Wuhdwphqw Hhfwv= D Vwxg| ri Wxlwlrq Srolf|/ Dphu0
lfdq Hfrqrplf Uhylhz/ ;;+5,=6;4091
bbbbb +4<<;f,1 Wd{ Srolf| dqg Kxpdq Fdslwdo Irupdwlrq/ Dphulfdq Hfrqrplf Uhylhz/
;;+5,=5<605<:1
bbbbb +5333,1 Jhqhudo Htxloleulxp Frvw Ehqhw Dqdo|vlv ri Hgxfdwlrq dqg Wd{ Srolflhv
lq J1 Udqlv dqg O1N1 Udxw/ hgv1/ Wudgh/ Jurzwk dqg Ghyhorsphqw= Hvvd|v lq Krqru ri W1 Q1
Vulqlydvdq/ Fkdswhu 471 Dpvwhugdp= Hovhylhu Vflhqfh/ E1Y1/ 5<406<61
Khfnpdq/ M1/ O1 Orfkqhu dqg S1 Wrgg +5334,1 Iliw| \hduv ri Plqfhu Uhjuhvvlrqv/ zrunlqj
sdshu/ Xqlyhuvlw| ri Fklfdjr1
Khfnpdq/ M1 dqg \1 Uxelqvwhlq +5334,1 Wkh Lpsruwdqfh ri Qrqfrjqlwlyh Vnloov= Ohvvrqv iurp
wkh JHG Whvwlqj Surjudp/ Dphulfdq Hfrqrplf Uhylhz/ <4+5,=478047<1
Khfnpdq M1/ dqg M1 Vplwk +4<<;,1 Hydoxdwlqj wkh Zhoiduh Vwdwh/ lq V1 Vwuûp/ hg1/ Hfrqr0
phwulfv dqg Hfrqrplf Wkhru| lq wkh 53wk Fhqwxu|= Wkh Udjqdu Iulvfk Fhqwhqqldo V|psrvlxp1
Fdpeulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv1
Khfnpdq M1/ M1 Vplwk dqg Q1 Fohphqwv +4<<:,1 Pdnlqj Wkh Prvw Rxw ri Vrfldo H{shulphqwv=
W k hL q w u l q v l fX q f h u w d l q w |l qH y l g h q f hI u r pU d q g r p l } h gW u l d o vZ l w kD qD s s o lfdwlrq Wr Wkh
Qdwlrqdo MWSD H{shulphqw/ Uhylhz ri Hfrqrplf Vwxglhv/ 97+7,=7;:08681
Khfnpdq/ M1 dqg H1 Y|wodflo +5334,1 Lghqwli|lqj wkh Uroh ri Frjqlwlyh Delolw| lq H{sodlqlqj wkh
Ohyho ri dqg Fkdqjh lq wkh Uhwxuq wr Vfkrrolqj/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ ;6+4,=40451
Khuuhud/ F1/ F1 Vlsh/ Z1 PfFodqdkdq/ D1 Dueuhwrq/ dqg V1 Shsshu +5333,1 Phqwrulqj Vfkrro0
Djh Fkloguhq= Uhodwlrqvkls Ghyhorsphqw lq Frppxqlw|0Edvhg dqg Vfkrro0Edvhg Surjudpv1 Sklodgho0
skld= Sxeolf2Sulydwh Yhqwxuhv1
:<Khuuqvwhlq/ U1 dqg F1 Pxuud| +4<<7,1 Wkh Ehoo Fxuyh1Q h z\ r u n =W k hI u h hS u h v v 1
Kloo/ P1 +4<<5,1 Wkh Sdqho Vwxg| ri Lqfrph G|qdplfv= D Xvhu*v Jxlgh1 Qhzexu| Sdun/ FD=
Vdjh Sxeolfdwlrqv1
Kluvfkohlihu/ M1 +4<:3,1 Lqyhvwphqw/ Lqwhuhvw dqg Fdslwdo1 Hqjohzrrg Folv/ QM= Suhqwlfh Kdoo1
Kr{e|/ F1 +5333,1 Grhv Frpshwlwlrq Dprqj Sxeolf Vfkrrov Ehqhw Vwxghqwv dqg Wd{sd|huvB
Dphulfdq Hfrqrplf Uhylhz/ <3+8,= 453<0456;1
Mrkqvrq/ D1 +4<<9,1 Dq Hydoxdwlrq ri wkh Orqj0Whup Lpsdfwv ri wkh Vsrqvru0D0Vfkrodu Surjudp
rq Vwxghqw Shuirupdqfh1 Sulqfhwrq= Pdwkhpdwlfd Srolf| Uhvhdufk/ Lqf1
Mrkqvrq/ G1 +4<;;,1 Sulpdu| Suhyhqwlrq ri Ehkdylru Sureohpv lq \rxqj Fkloguhq= Wkh Krxv0
wrq Sduhqw0Fklog Ghyhorsphqw Fhqwhu/ lq U1 Sulfh/ H1 Frzhq/ U1 Orulrq/ dqg P1 Udprv0PfNd|/
hgv1/ 47 Rxqfhv ri Suhyhqwlrq= D Fdvherrn iru Sudfwlwlrqhuv/ Zdvklqjwrq/ GF= Dphulfdq Sv|fkr0
orjlfdo Dvvrfldwlrq/ 770851
Mrlqw Frpplwwhh rq Wd{dwlrq/ Xqlwhg Vwdwhv Frqjuhvv +4<<5,1 Ghvfulswlrq dqg Dqdo|vlv ri Wd{
Surylvlrqv H{slulqj lq 4<<5= Vfkhgxohg iru Khdulqjv Ehiruh wkh Krxvh Frpplwwhh rq Zd|v dqg
Phdqv rq Mdqxdu| 5;05< dqg Iheuxdu| 59/ 4<<51 Zdvklqjwrq= G1F1= X1V1 J1S1R1
Mrujhqvrq/ G1 dqg P1 Kr +4<<<,1 Wkh Txdolw| ri wkh X1V1 Zrun Irufh/ 4<7;0<8/ zrunlqj
sdshu/ Kduydug Xqlyhuvlw|1
Mxgg/ N1 +5333,1 Lv Hgxfdwlrq dv Jrrg dv JrogB D Sruwirolr Dqdo|vlv ri KxpdqF d s l w d o
Lqyhvwphqw/ zrunlqj sdshu/ Vwdqirug Xqlyhuvlw|1
Ndqh/ W1 +4<<7,1 Froohjh Hqwu| e| Eodfnv vlqfh 4<:3= Wkh Uroh ri Froohjh Frvwv/ Idplo|
Edfnjurxqg/ dqg wkh Uhwxuqv wr Hgxfdwlrq/ Wkh Mrxuqdo ri Srolwlfdo Hfrqrp|/ 435+8,=;:;0<441
bbbbb +4<<9,1 Froohjh Frvwv/ Eruurzlqj Frqvwudlqwv dqg wkh Wlplqj ri Froohjh Hqwu|/ 
Hdvwhuq Hfrqrplf Mrxuqdo/ 55+5,=4;404<71
bbbbb +4<<<,1 Wkh Sulfh ri Dgplvvlrq= Uhwklqnlqj Krz Dphulfdqv Sd| iru Froohjh/Z d v k 0
lqjwrq/ G1F1= Eurrnlqjv Lqvwlwxwlrq1
bbbbb +5334,1 Froohjh Jrlqj dqg Lqhtxdolw|= D Olwhudwxuh Uhylhz/ zrunlqj sdshu/ Uxvvhoo
;3Vdjh Irxqgdwlrq1
Nduro|/ O1 +5334,1 Lqyhvwlqj lq wkh Ixwxuh= Uhgxflqj Sryhuw| Wkurxjk Kxpdq Fdslwdo Lqyhvw0
phqwv/ lq V1 Gdq}lqjhu dqg U1 Kdyhpdq/ hgv1/ Xqghuvwdqglqj Sryhuw|/ Qhz \run= Uxvvhoo Vdjh
Irxqgdwlrq1
Nduro|/ O1/ S1 Juhhqzrrg/ V1 Hyhulqjkdp/ M1 Kxeh/ P1U1 Nloexuq/ F1S1 U|ghoo/ P1 Vdqghuv/
dqg M1 Fklhvd +4<<;,1 Lqyhvwlqj lq rxu Fkloguhq= Zkdw Zh Nqrz dqg Grq*w NqrzD e r x ww k h
Frvw dqg Ehqhwv ri Hduo| Fklogkrrg Lqwhuyhqwlrqv/ Vdqwd Prqlfd/ FD= Udqg Frus1 HG 74< 9541
Nhdqh/ P1 dqg N1 Zroslq +5334,1 Wkh Hhfw ri Sduhqwdo Wudqvihuv dqg Eruurzlqj Frqvwudlqwv
rq Hgxfdwlrqdo Dwwdlqphqw/ Lqwhuqdwlrqdo Hfrqrplf Uhylhz/ 75+7,=4384044361
Nohlq/ U1/ U1 Vsdg| dqg D1 Zhlvv +4<<4,1 Idfwruv Dhfwlqj wkh Rxwsxw dqg Txlw Surshqvlwlhv
ri Surgxfwlrq Zrunhuv/ Uhylhz ri Hfrqrplf Vwxglhv/ 8;+5,=<5<0871
Nuxhjhu/ D1 +4<<<,1 H{shulphqwdo Hvwlpdwhv ri Hgxfdwlrq Surgxfwlrq Ixqfwlrqv/ Txduwhuo|
Mrxuqdo ri Hfrqrplfv/ 447+5,=7<:08651
bbbbb +5333,1 Hfrqrplf Vfhqh= D Vwxg| Edfnv Xs Zkdw Jhrujh Iruhpdq Douhdg|V d l g / 
Qhz \run Wlphv/ Wkh Mre Frsv Zrunv/ 63 Pdufk/ F51
Odoo|/ M1/ S1 Pdqjlrqh dqg D1 Krqlj +4<;;,1 Wkh V|udfxvh Xqlyhuvlw| Idplo|G h y h o r s p h q w
Uhvhdufk Surjudp= Orqj0Udqjh Lpsdfw rq dq Hduo| Lqwhuyhqwlrq zlwk Orz0Lqfrph Fkloguhq dqg
Wkhlu Idplolhv/ lq G1 Srzhoo/ hg1/ Sduhqw Hgxfdwlrq dv Hduo| Fklogkrrg Lqwhuyhqwlrq1 Qruzrrg=
Deoh{/ :<04371
Odxuhqfh/ M1 +5333,1 Wkh Plolwdu| Shuirupdqfh ri JHG Kroghuv/ lq M1 Khfnpdq/ hg1/ Wkh
JHG1 Iruwkfrplqj/ Fklfdjr= Xqlyhuvlw| ri Fklfdjr Suhvv1
Ohyhqvwhlq/ H1/ P1 R*Kdud dqg M1 Phgghq +4<;6,1 Wkh Prwkhu0Fklog Surjudp ri wkh Yhuedo
Lqwhudfwlrq Surmhfw/ lq Frqvruwlxp iru Orqjlwxglqdo Vwxglhv= Dv wkh Wzlj lv Ehqw= Odvwlqj Hhfwv
ri Suh0vfkrro Surjudpv1 Kloovgdoh/ QM= Odzuhqfh Huoedxp/ 56:5961
Oloodug/ O1 dqg K1 Wdq +4<;9,1 Sulydwh Vhfwru Wudlqlqj= Zkr Jhwv Lw dqg ZkdwD u hL w v
HhfwvB Vdqwd Prqlfd/ Fdoliruqld= UDQG/ U066640GRO2UF1
;4Orfkqhu/ O1 +4<<<,1 Hgxfdwlrq/ Zrun/ dqg Fulph= Wkhru| dqg Hylghqfh/ zrunlqj sdshu/
Xqlyhuvlw| ri Urfkhvwhu1
Orqj/ G1/ F1 Pdoodu dqg F1 Wkruwrq +4<;4,1 Hydoxdwlqj wkh Ehqhwv dqg Frvwvr iw k hM r e
Frusv/ Mrxuqdo ri Srolf| Dqdo|vlv dqg Pdqdjhphqw/ ;4=88:91
O|qfk/ O1 +4<<5,1 Sulydwh0Vhfwru Wudlqlqj dqg wkh Hduqlqjv ri \rxqj Zrunhuv/ Dphulfdq
Hfrqrplf Uhylhz/ ;5+4,=5<<06451
bbbbb +4<<6,1 Wudlqlqj dqg Wkh Sulydwh Vhfwru= Lqwhuqdwlrqdo Frpsdulvrq1 Fklfdjr= Xql0
yhuvlw| ri Fklfdjr Suhvv1
PdFxug|/ W1 dqg W1 Pur} +4<<8,1 Hvwlpdwlqj Pdfur Hhfwv iurp Uhshdwhg Furvv0Vhfwlrqv/
glvfxvvlrq sdshu/ Vwdqirug Xqlyhuvlw|1
Pduwlq/ M1 dqg G1 Juxee +5334,1 Zkdw Zrunv dqg iru Zkrp= D Uhylhz ri RHFG Frxqwulhv*
H{shulhqfh zlwk Dfwlyh Oderxu Pdunhw Srolflhv/ V0ZrSHf zrunlqj sdshu Qr14 7 1
Phjklu/ F1 dqg P1 Sdoph +4<<<,1 Dvvhvvlqj wkh Hhfw ri Vfkrrolqj rq Hduqlqjv Xvlqj d Vrfldo
H{shulphqw/ LIV zrunlqj sdshu Qr1 Z<<2431
Plqfhu/ M1 +4<:7,1 Vfkrrolqjv/ H{shulhqfh/ dqg Hduqlqjv1 QEHU/ glvwulexwhg e| Froxpeld
Xqlyhuvlw| Suhvv1
bbbbb +4<<6,1 Lqyhvwphqw lq X1V1 Hgxfdwlrq dqg Wudlqlqj/ Froxpeld Xqlyhuvlw| glvfxvvlrq
sdshu Qr1 9:41
Prqurh/ H1 dqg P1V1 PfGrqdog +4<;4,1 Iroorz xs Vwxg| ri wkh 4<99 Khdg Vwduw Surjudp/
Urph Flw| Vfkrrov/ Urph/ Jhrujld/ xqsxeolvkhg sdshu1
Pxooljdq/ F1 +4<<:,1 Sduhqwdo Sulrulwlhv dqg Hfrqrplf Lqhtxdolw|1 Fklfdjr= Xqlyhuvlw| ri
Fklfdjr Suhvv1
Pxuqdqh/ U1 +4<:8,1 Wkh Lpsdfw ri Vfkrro Uhvrxufhv rq wkh Ohduqlqj ri Lqqhu Flw| Fkloguhq1
Fdpeulgjh= Edoolqjhu Sxeolvklqj Fr1
Qdwlrqdo Fhqwhu iru Hgxfdwlrq Vwdwlvwlfv +QFHV, +4<<:,1 Wkh 4<<: Gljhvw ri Hgxfdwlrq Vwdwlv0
wlfv1 Zdvklqjwrq/ G1F1= QFHV1
;5Qhdo/ G1 +4<<:,1 Wkh Hhfwv ri Fdwkrolf Vhfrqgdu| Vfkrrolqj rq Hgxfdwlrqdo Dfklhyhphqw/
Mrxuqdo ri Oderu Hfrqrplfv/ 48+4,=<;04561
RHFG dqg Vwdwlvwlfv Fdqdgd +4<<8,1 Olwhudf|/ Hfrqrp| dqg Vrflhw|= Uhvxowv ri wkh Iluvw
Lqwhuqdwlrqdo Dgxow Olwhudf| Vxuyh|1
Ruhog/ J1 +4<<5,1 Prqh|/ Htxlw|/ dqg Froohjh Dffhvv/ Kduydug Hgxfdwlrqdo Uhylhz/ 5+6,=66:0
6:51
Sdophu/ I1 +4<;6,1 Wkh Kduohp Vwxg|= Hhfwv e| W|sh ri Wudlqlqj/ Djh ri Wudlqlqj dqg Vrfldo
Fodvv/ lq Frqvruwlxp iru Orqjlwxglqdo Vwxglhv= Dv wkh Wzlj lv Ehqw= Odvwlqj Hhfwv riS u h 0 v f k r r o
Surjudpv1 Kloovgdoh/ QM= Odzuhqfh Hoedxp1
Shwhuvrq/ S1 dqg E1 Kdvvho +4<<;,1 Ohduqlqj Iurp Vfkrro Fkrlfh1 Zdvklqjwrq/ G1F1= Eurrnlqjv
Lqvwlwxwlrq Suhvv1
Skhosv/ H1 +4<<:,1 Uhzduglqj Zrun= Krz wr Uhvwruh Sduwlflsdwlrq dqg wr Vhoi0Vxssruw Iuhh
Hqwhusulvh1 Fdpeulgjh/ PD= Kduydug Xqlyhuvlw| Suhvv1
Skloolsv/ P1/ M1 Eurrnv0Jxqq/ J1 Gxqfdq/ S1 Nohedqry/ dqg M1 Fudqh +4<<;,1 Idplo| Edfn0
jurxqg/ Sduhqwlqj Sudfwlfhv/ dqg wkh Eodfn0Zklwh Whvw Vfruh Jds/ lq F1 Mhqfnv dqg P1 Skloolsv/
hgv1/ Wkh Eodfn0Zklwh Whvw Vfruh Jds1 Zdvklqjwrq G1F1= Wkh Eurrnlqjv Lqvwlwxwlrq Suhvv1
Txljoh|/ M1 dqg H1 Vprohqvn| +4<<3,1 Lpsurylqj H!flhqf| lq wkh Wd{ Wuhdwphqw ri Wudlqlqj
dqg Hgxfdwlrqdo H{shqglwxuhv/ lq O1 Edvvl/ dqg G1 Fudzirug/ hgv1/ Oderu Hfrqrplfv dqg Sxeolf
Srolf|= Uhvhdufk lq Oderu Hfrqrplfv/ Yro1 441 Juhhqzlfk/ FW= MDL Suhvv/ ::0<81
Udph|/ F1/ G1 Eu|dqw/ I1 Fdpsehoo/ M1 Vsduolqj dqg E1 Zdvln +4<;;,1 Hduo| Lqwhuyhqwlrq iru
Kljk0Ulvn Fkloguhq= Wkh Fdurolqd Hduo| Lqwhuyhqwlrq Surjudp/ lq U1 Sulfh/ H1 Frzhq/ U1 Orulrq/
dqg P1 Udprv0PfNd|/ hgv1/ 47 Rxqfhv ri Suhyhqwlrq= D Fdvherrn iru Sudfwlwlrqhuv1 Zdvklqjwrq/
GF= Dphulfdq Sv|fkrorjlfdo Dvvrfldwlrq/ 650761
Urxvh/ F1 +4<<:,1 Sulydwh Vfkrro Yrxfkhuv dqg Vwxghqw Dfklhyhphqw= Dq Hydoxdwlrq ri wkh
Plozdxnhh Sduhqwdo Fkrlfh Surjudp/ QEHU zrunlqj sdshu Qr1 8<971
Vfkrfkhw/ S1/ M1 Exujkdugw/ dqg V1 Jod}hupdq +5334,1 Qdwlrqdo Mre Frusv Vwxg|= Wkh Lpsdfw
;6ri Mre Frusv rq Sduwlflsdqwv* Hpsor|phqw dqg Uhodwhg Rxwfrphv/ Zdvklqjwrq/ G1F1= Xqlwhg
Vwdwhv Jryhuqphqw Sulqwlqj R!fh1
Vfkzhlqkduw/ O1/ K1 Eduqhv dqg G1 Zhlnduw +4<<6,1 Vljqlfdqw Ehqhwv= Wkh Kljk2Vfruh Shuu|
Suh0Vfkrro Vwxg| Wkurxjk Djh 5:1 \svlodqwl/ PL= Kljk Vfrsh Suhvv1
Vhlw}/ Y1 +4<<3,1 Lqwhuyhqwlrq Surjudpv iru Lpsryhulvkhg Fkloguhq= D Frpsdulvrq ri Hgxfd0
wlrqdo dqg Idplo| Vxssruw Prghov/ lq U1 Ydvwd/ hg1/ Dqqdov ri Fklog Ghyhorsphqw= D Uhvhdufk
Dqqxdo/ Yro1 :/ Orqgrq/ X1N1= Mhvvlfd Nlqjvoh| Sxeolvkhuv/ :604361
Vkhd/ M1 +5333,1 Grhv Sduhqw*v Prqh| PdwwhuB Mrxuqdo ri Sxeolf Hfrqrplfv/ ::+5,=4880;71
Vkrqnr/ M1 dqg G1 Skloolsv/ hgv1 +5333,1 Iurp Qhxurqv wr Qhljkerukrrgv= Wkh Vflhqfh ri
Hduo| Fklogkrrg Ghyhorsphqw1 Zdvklqjwrq G1F1= Qdwlrqdo Dfdghp| Suhvv1
Vshqfh/ P1 +4<:7,1 Pdunhw Vljqdoolqj1 Fdpeulgjh/ PD= Kduydug Xqlyhuvlw| Suhvv1
Vwdqoh|/ P1 +4<<<,1 Hgxfdwlrq/ Rssruwxqlw|/ dqg wkh Plg0Fhqwxu| J1L1 Eloov/ zrunlqj sdshu/
Kduydug Xqlyhuvlw|1
Vwhuqehuj/ U1 +4<;8,1 Eh|rqg LT= D Wuldufklf Wkhru| ri Kxpdq Lqwhooljhqfh1 Fdpeulgjh/ X1N1=
Fdpeulgjh Xqlyhuvlw| Suhvv1
Wdehu/ F1 +5334,1 Wkh Ulvlqj Froohjh Suhplxp lq wkh Hljkwlhv= Uhwxuq wr Froohjh ru Uhwxuq
wr Xqrevhuyhg Delolw|B Uhylhz ri Hfrqrplf Vwxglhv/ 9;+6,=9980<41
Wdjjduw/ U1 +4<<8,1 Txdqwxp Rssruwxqlw| Surjudp Rssruwxqlwlhv1 Sklodghoskld= Lqgxvwuldol}d0
wlrq Fhqwhu ri Dphulfd1
Wlhuqh|/ M1 dqg M1 Jurvvpdq +4<<8,1 Pdnlqj d Glhuhqfh= Dq Lpsdfw Vwxg| ri Elj Eurwkhuv2Elj
Vlvwhuv1 Sklodghoskld= Sxeolf2Sulydwh Yhqwxuhv1
Xqlwhg Vwdwhv Ghsduwphqw ri Oderu +4<<8,1 Zkdw*v Zrunlqj +Dqg Zkdw*v Qrw,= D Vxppdu|
ri Uhvhdufk rq wkh Hfrqrplf Lpsdfwv ri Hpsor|phqw dqg Wudlqlqj Surjudpv1 Zdvklqjwrq G1F1=
X1V1 Ghsduwphqw ri Oderu1
Xqlwhg Vwdwhv Jhqhudo Dffrxqwlqj R!fh +4<<9,1 Mre Wudlqlqj Sduwqhuvkls Dfw= Orqj0Whup
Hduqlqjv dqg Hpsor|phqw Rxwfrphv/ Uhsruw Qr1 JDR2KHKH <90731 Zdvklqjwrq/ G1F1= Jhqhudo
;7Dffrxqwlqj R!fh/ 550561
Xutxlrod/ P1 dqg F1 Kvlhk +5335,1 Zkhq Vfkrrov Frpshwh/ Krz Gr Wkh| FrpshwhB Dq
Dvvhvvphqw ri Fkloh*v Qdwlrqzlgh Vfkrro Yrxfkhu Surjudp/ zrunlqj sdshu/ Fruqhoo Xqlyhuvlw|1
Yhqwxud/ V1 M1 dqg F1 D1 Edfkudfk +5333,1 Qrqpdulwdo Fklogehdulqj lq wkh Xqlwhg Vwdwhv/
4<730<</ Qdwlrqdo Ylwdo Vwdwlvwlfv Uhsruwv/ 7;+49,1 K|dwwvylooh/ PG= Qdwlrqdo Fhqwhu iru Khdowk
Vwdwlvwlfv1
Zdonhu/ F1 dqg I1 Ylhood0Yhoh} +4<<5,1 Dqdwrp| ri d Ghprqvwudwlrq1 Sklodghoskld= Sxeolf dqg
Sulydwh Yhqwxuhv1
Zloolv/ U1 +4<;9,1 Zdjh Ghwhuplqdqwv= D Vxuyh| dqg Uhlqwhusuhwdwlrq ri Kxpdq Fdslwdo
Hduqlqjv Ixqfwlrqv/ lq R1 Dvkhqihowhu dqg G1 Fdug/ hgv1/ Kdqgerrn ri Oderu Hfrqrplfv/ Yro1 4/
Fkdswhu 431 Qhz \run= Qruwk Kroodqg1
Zloolv/ U1 dqg V1 Urvhq +4<:<,1 Hgxfdwlrq dqg Vhoi0Vhohfwlrq/ Mrxuqdo ri Srolwlfdo Hfrqrp|/
;:+8,=V:0V691
Zlqvkls/ F1 dqg V1 Nruhqpdq +4<<:,1 Grhv Vwd|lqj lq Vfkrro Pdnh \rx VpduwhuB Wkh Hhfw
ri Hgxfdwlrq rq LT lq Wkh Ehoo Fxuyh/ lq E1 Ghyolq/ V1 Ihlqehuj/ G1 Uhvqlfn/ dqg N1 Urhghu/
hgv1/ Lqwhooljhqfh/ Jhqhv/ dqg Vxffhvv= Vflhqwlvwv Uhvsrqg wr Wkh Ehoo Fxuyh1 Qhz \run= Vsulqjhu/
Frshuqlfxv/ 5480671
Zlwwh/ M1 +5333,1 Wkh Pdunhw Dssurdfk wr Hgxfdwlrq= Dq Dqdo|vlv ri Dphulfd*v Iluvw Yrxfkhu













































































































































Schooling Participation Rates by Year of Birth




College Enrollment High School Graduates and GEDs* High School Dropout**






























gA. College Participation Rates by Year of Birth














































Overall Natives Immigrants % of Immigrants in Overall Population















































Overall Natives Immigrants % of Immigrants in Overall Population




















































































% of high school graduates in the population of 17-year-olds
B. People Receiving High School Equivalency Credentials as a Percent of Total
High School Credentials Issued by Public Schools, Private Schools





































C. High School Graduates of Regular Day School Programs, Public and Private






































% of high school dropouts in the population of 16- to 24-year-olds
Source: U.S. Based on data from (1) The Department of Education National Center for Education Statistics
and (2) American Council on Education, General Educational Development Testing Service.
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Family Income Bottom Quartile Family Income Third Quartile Family Income Top Half
Figure 4
Source:  These numbers were computed from the CPS P-20 School Reports and the October CPS.
*Dependent is living at parental home or supported by parental family while at college.
Dependent* White MalesTable 1
Effects of a $1,000 Increase in Gross Tuition (Both Two- and Four-Year)
on the College Entry Probabilities of High School Completers
By Family Income Quartile and By AFQT Quartile
Whites Hispanics
(1) (3)
A. Overall Gross Tuition Effects
(1) No explanatory variables except -.17 -.10 -.10
tuition in the model
(2) Baseline specication (see note at -.06 -.04 -.06
table base, includes family income and
background, and so forth)
(3) Adding AFQT to the row (2) -.05 -.03 -.06
specification
B. By Family Income Quartiles (panel A row (2) specification)
(4) Top Quartile -.04 -.01 -.04
(5) Second Quartile -.06 -.03 -.05
(6) Third Quartile -.07 -.07 -.08
(7) Bottom Quartile -.06 -.05 -.08
(8) Joint Test of Equal Effects .49 .23 .66
Across Quartiles (P-values)
C. By Family Income Quartiles (panel A row (3) specification)
(9) Top Quartile -.02 -.02 -.02
(10) Second Quartile -.06 .00 -.05
(11) Third Quartile -.07 -.05 -.09
(12) Bottom Quartile -.04 -.04 -.07
(13) Joint Test of Equal Effects .34 .45 .49
Across Quartiles (P-values)
D. By AFQT Quartiles (panel A row (3) specification
plus tuition-AFQT interaction terms)
(14) Top Quartile -.03 -.02 -.03
(15) Second Quartile -.06 -.01 -.05
(16) Third Quartile -.06 -.03 -.07
(17) Bottom Quartile -.05 -.03 -.05
(18) Joint Test of Equal Effects .60 .84 .68
Across Quartiles (P-values)
Gross tuition is the nominal sticker-price of college and excludes scholarship and loan support.
Notes: These simulations assume both two-year and four-year college tuition increase by $1,000
for the population of high school completers. The baseline specification used in row (2) of panel A and
rows (4) through (7) of panel B includes controls for family background, family income, average wages in
the local labor market, tuition at local colleges, controls for urban and southern residence, tuition-family
income interactions, estimated Pell grant award eligibility, and dummy variables, that indicate the proxim-
ity of two- and four-year colleges. Panel D specification adds AFQT and an AFQT-Tuition interaction to 

















































































































































































































































































































































































































































































































































































































































































































































































































































Adjusted Gaps in College Participation
A. Percentage of Population Credit Constrained
White Black Hispanic Overall
Males Females Males Females Males Females
Enrollment .0515 .0449 -.0047 .0543 .0433 -.0789 .0419
Complete 4-year College -.0621 .0579 -.0612 -.0106 .0910 .0908 -.0438
Complete 2-year College .0901 .0436 -.0684 -.0514 .2285 .0680 .0774
Proportion of People Not Delaying College Entry .0872 -.0197 -.1125 -.1128 .1253 -.0053 .0594
Enrollment in 4-year vs. 2-year College .0646 .0491 .1088 .0024 .1229 -.0915 .0587
B. Percentage of the Population Credit Constrained - Only Statistically Signiﬁcant Gaps
White Black Hispanic Overall
Males Females Males Females Males Females
Enrollment 0 .0095 0 .0164 .0278 -.0139 .0018
Complete 4-year College -.0545 .0089 -.0596 0 0 0 .0461
Complete 2-year College 0 0 0 0 0 .0409 .0020
Proportion of People Not Delaying College Entry .0714 -.0318 -.0190 .0459 .0487 0 .0538
Enrollment in 4-year vs. 2-year College .0530 0 0 0 0 -.0451 .0391
C. Percentage of Population Family Constrained
White Black Hispanic Overall
Males Females Males Females Males Females
Enrollment .3123 .3280 .2658 .2420 .3210 .2923 .2623
Complete 4-year College .2723 .2338 .1435 .0738 .4950 .0205 .1958
Complete 2-year College -.1718 -.0350 -.0763 -.0565 -.1945 .2168 -.0785
Proportion of People Not Delaying College Entry .1965 .1898 .1910 .0460 .1950 .1360 .1135
Enrollment in 4-year vs. 2-year College .0568 .2423 .1643 .1143 .1533 .0738 .1155
D. Percentage of Population Family Constrained - Only Statistically Signiﬁcant Gaps
White Black Hispanic Overall
Males Females Males Females Males Females
Enrollment .3123 .3280 .2378 .2420 .3210 .2923 .2623
Complete 4-year College .2723 .2338 .0960 0 .4950 0 .1958
Complete 2-year College -.1408 0 0 0 0 .1678 -.0730
Proportion of People Not Delaying College Entry .1718 .1328 .1403 0 .1560 0 .1135
Enrollment in 4-year vs. 2-year College .0333 .2423 .1350 .0848 .1225 0 .1155
Notes: Credit constraints are measured in the following way. Within each AFQT tertile, regress enrollment (completion,
delay) on quartiles of the distribution of family income at 17 and family background variables (south, broken, urban,
mother’s education, father’s education): | =  + I+ T11 + T22 + T33, where | is enrollment (completion, delay),
I is a vector of family background variables, T1 is a dummy for being in the ﬁrst quartile of the family income distribution,
T2 for the second and T3 for the third. Within each AFQT tertile, the percentage of people constrained in each
quartile of family income is measured by 1, 2 and 3, which are gaps in average enrollment (completion, delay) between
each quartile and the top quartile of the family income. To get the numbers in the table we multiply the measured gap in
enrollment (completion, delay) for each quartile relative to the highest quartile by the percentage of people in that AFQT
tertile-Family Income quartile. Within each AFQT tertile we add over the three bottom quartiles of family income and then
add over the three tertiles of AFQT to get the number of credit constrained people in the population. When computing
family constraints we use a family background index which is a linear combination of south, broken, urban, mother’s
education, father’s education and AFQT. The coe!cients for this linear combination are obtained by doing a linear
regression of enrollment (completion, delay) on the variables composing the index. We then construct quartiles of this index.
Family constraints are measured in the following way. Regress enrollment (completion, delay) on the family background
quartile and family income at age 17: | =  + T11 + T22 + T33 + Lqf17, where | is enrollment (completion, delay),
T1 is a dummy for being in the ﬁrst quartile of the family background index, T2 for the second and T3 for the third,
and Lqf17 is family income at age 17. The percentage of people constrained in each quartile of the family background
index is measured by 1, 2,a n d3, which are gaps in average enrollment (completion, delay) between each quartile
and the top quartile of the family background index. To get the numbers in the table we multiply the measured gap in
enrollment (completion, delay) for each quartile relative to the highest quartile by the percentage of people in that quartile.
Then we add over the three bottom quartiles to get the number of family constrained people in the population. The
coe!cients for these regressions for white males are presented in the appendix tables B-1 and B-2. Results for the other
demographic groups are available on request from the authors.Table 3
Regressions of Enrollment in College on Per Capita Permanent Income,
Per Capita Early Income, and Per Capita Late Income: Children of NLSY
Variable (1) (2) (3) (4)
Family Income 0-18 (Permanent Income) 0.3114 0.2752 0.311 0.2645
(Standard Error) (0.0463) (0.0755) (0.0613) (0.0996)
Income 0-5 - 0.0498 - 0.053
(Standard Error) (0.0821) (0.0877)
Income 16-18 - - -0.0005 0.013
(Standard Error) (0.0605) (0.0645)
PIAT-Math at Age 12 0.0074 0.0073 0.0073 0.0073
(Standard Error) (0.0018) (0.0018) (0.0018) (0.0018)
Constant 0.154 0.1521 0.1523 0.1506
(Standard Error) (0.0259) (0.0261) (0.0260) (0.0262)
Observations 863 863 854 854
R2 .1 .1 .1 .1
Notes: Family income (permanent income) 0-18 is average family income between the ages of 0 and 18.
Income 0-5 is average family income between the ages of 0 and 5. Income 16-18 is average family income
between the ages of 16 and 18. Income is measured in per capita terms (dividing family income by family
size year by year) in tens of thousands of 1993 dollars.
Average discounted family income: We used a discount rate of 5%. PIAT-Math is a math test
score. For details on this sample see BLS (2001). Let \l>w be the per capita family income at age w for child l.










191> resources in present value terms over the life of






















31=A. Percentage Enrolled in 2-Year and 4-Year Colleges B. Adjusted Percentage Enrolled in 2-Year and 4-Year Colleges
C. 4-Year College Completion Rate D. Adjusted 4-Year College Completion Rate
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Figure 7-1
Enrollment, Completion and No Delay Rates by Family Income Quartiles and Age-Adjusted AFQT Terciles
White Males, NLSY79
Note: To draw these graphs we performed the following steps. 1) Within each AFQT tercile, we regress percentage enrolled, 
completion rate, and percentage with no delay on family background:  y = a + Fg +Q1b1+Q2b2+Q3b3, where y is percentage 
enrolled, completion rate, or percentage with no delay, F is a vector of family background variables (southern origin, broken 
home, urban origin, mother's education and father's education), Q1 is a dummy for being in the first quartile of the distribution 
of family income at 17, Q2 is for being in the second quartile and Q3 is for being in the third quartile. 2) Then, within each AFQT 
tercile, the height of the first bar is given by a + F
_
  g+b1, the second is given by a + F
_
  g+b2, the third by a + F
_
  g+b3  and the fourth 
by a + F
_
  g (where F
_
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Figure 7-2
NLSY79 White Males
Enrollment, Completion and Delay
by Family Background - AFQT Quartiles
We correct for the effect of schooling at the test date on AFQT. The family background-AFQT index is based on a linear
 combination of south, broken home, urban, mother's education, father's education and AFQT. For the residual plots, we
condition on family income at age 17. See table B-4 in the appendix for the coefficients of the linear combination of the
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*The income measure we use is average family income between the ages of 6 and 10. Income quartiles are
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*The income measure we use is average family income between the ages of 6 and 10. Income quartiles are
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*Residualized on maternal education, maternal AFQT and broken home at each age (we use AFQT
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*Residualized on maternal education, maternal AFQT and broken home at each
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*The income measure we use is average family income between the ages of 6 and 10. Income quartiles are
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*The income measure we use is average family income between the ages of 6 and 10. Income quartiles are
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*Residualized on maternal education, maternal AFQT, broken home at
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*Residualized on maternal education, maternal AFQT and broken home at each age (we use AFQT
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*Residualized on maternal education, maternal AFQT, family income at each age and broken home at


















Children of NLSYGED Recipients and High School Graduates with Twelve Years of Schooling
Figure 12
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Source: Heckman, Hsee and Rubinstein (2002)Figure 13














































Source: Carneiro, Hansen and Heckman (2003)
All densities are estimated using a 100 point grid over the domain and a Gaussian kernel with bandwidth of 0.12.Figure 14
Density of Lifetime E  arnings Differences (C  ollege-Hig￿h S  chool) 






























E arnings Differences (1000's)
Using all predictors**
Using  no predictors*
Source: Carneiro, Hansen and Heckman (2003)
*mean=$412.71
**mean=$361.41







All densities are estimated using a 100 point grid over the domain and a Gaussian kernel with bandwidth of 0.12.Table 4
Annualized Returns to College for High School and Beyond White Males†
High Ability Low Ability
Average Returns in the Population 0.1985 0.1765
(Average Treatment Eect)
Returns to Persons Who Attend College 0.3157 0.2700
(Treatment on the Treated)
Returns to Marginal Person* 0.2865 0.1974
Notes: †We use wages in year 1991. TT is Treatment on the Treated. We proceed in several steps. First we estimate
the Marginal Treatment Eect (MTE). Then we estimate the weights for TT and apply them to the MTE to get the
treatment parameters. We apply an analogous method to get the ATE. See Carneiro, Heckman and Vytlacil (2001).
High ability individuals have math test scores above 4000. They comprise approximately 30% of the overall population
of white males. The average score in the population is 3325 and the standard deviation is 986. Low ability individuals
are below the 4000 threshold. They comprise the remaining 70%. College graduates have approximately 3.1 years of
schooling more than high school graduates. This is the number we use to annualize the returns.
*This is a weighted average of returns to persons in high school at the margin of attending college. For details see
Carneiro, Heckman and Vytlacil (2001).Table 5
Evaluating School Quality Policies: Discounted Net Returns to Decreasing
Pupil-Teacher Ratio by 5 for People with 12 Years of Schooling in 1990
Annual Rate of Return
Productivity Includes 50% to Earnings from
Growth Social Cost School Quality Change
Rate of Funds 1% 2% 4%
7% Discount Rate
0% Yes -9056 -8092 -6163
0% No -5716 -4752 -2823
1% Yes -8878 -7736 -5451
1% No -5538 -4396 -2111
5% Discount Rate
0% Yes -9255 -7537 -4103
0% No -5597 -3880 -445
1% Yes -8887 -6802 -2632
1% No -5230 -3145 1025
3% Discount Rate
0% Yes -8840 -5591 905
0% No -4810 -1562 4934
1% Yes -8036 -3984 4119
1% No -4007 45 8149
Notes: All values, in 1990 dollars, are given as net present values at age 6 of an
i n d i v i d u a l ;c o s t so fs c h o o l i n gi m p r o v e m e n t sa r ei n c u r r e db e t w e e na g e s6t o1 8a n d
beneﬁts from increased earnings occur between ages 19 and 65. Data for costs are
from NCES (1993). Costs of adding new teachers include salaries and capital,
administrative and maintenance expenditures. Estimates of the increases in earnings
resulting from a decrease in the pupil-teacher ratio by 5 come from Card and
Krueger (1992), Table 3, which produces a range of estimated earnings increases
from about 1% to 4% whereas most of the estimates are in the 1-2% range. To
capture the beneﬁts of smaller class sizes, students must attend 12 years of higher
quality of schooling. We calculate the costs for one year of improvements and then

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Perry Preschool: Net Present Values of Costs & Beneﬁts through Age 27
1. Cost of Preschool, Child Ages 3 to 4 $12148
2. Decrease in Cost to Government of K-12
Special Education Courses for Child, Ages 5 to 18 6365
3. Decrease in Direct Criminal Justice System Costs+
of Child’s Criminal Activity, Ages 15 to 28 7378
4. Decrease in Direct Criminal Justice System Costs+
of Child’s Projected Criminal Activity, Ages 29 to 44 2817
5. Income from Child’s Increased
Employment, Ages 19 to 27 8380
6. Projected Income from Child’s
Increased Employment, Ages 28 to 65 7565
7. Decrease in Tangible Losses to Crime
Victims, Ages 15 to 44 10690
Total Beneﬁts: 43195
Total Beneﬁts Excluding Projections 32813
Beneﬁts minus Cost 31047
Beneﬁts minus Cost Excluding Projections 20665
Notes: All values are net present values in 1996 dollars at age 0
calculated using a 4% discount rate. +Direct Criminal Justice System
costs are the administrative costs of incarceration. Beneﬁts from
projected criminal activity (4) and projected income from increased
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































R a t e so fR e t u r no nI n v e s t m e n t
in Private Job Training
Data Set: Return
PSID, all males 23.5
NLS 16.0
NLS (Old NLS) 26.0
Source: Mincer (1993)Table 12
Average Marginal Eect on Participation in Company Training
Average Marginal Eect
Variables White Males Black Males Hispanic Males
( 1 )( 2 )( 1 )( 2 )( 1 ) ( 2 )
Age-Adjusted AFQT 0.0149 - 0.0182 - 0.0066 -
(0=0024) - (0=0033) - (0=0037) -
Family Income in 1979 -0.0021 -0.0005 -0.0047 -0.0019 0.0011 0.0015
(in $10,000) (0=0012) (0=0011) (0=0024) (0=0023) (0=0024) (0=0023)
Grade Completed 0.0382 - 0.0060 - 0.0036 -
(0=001) - (0=0014) - (0=0014) -
Father’s Education -0.0014 0.0007 0.0003 0.0010 0.0002 0.0008
(0=0006) (0=0005) (0=0008) (0=0008) (0=0007) (0=0007)
Variables White Females Black Females Hispanic Females
( 1 )( 2 )( 1 )( 2 )( 1 ) ( 2 )
Age-Adjusted AFQT 0.0076 - 0.0169 - 0.0159 -
(0=0025) - (0=0038) - (0=0045) -
Family Income in 1979 -0.0007 0.0001 -0.0006 0.0014 -0.0065 -0.0043
(in $10,000) (0=0011) (0=0011) (0=0024) (0=0023) (0=0031) (0=0029)
Grade Completed 0.0027 - 0.0014 - 0.0013 -
(0=0010) - (0=0016) - (0=0016) -
Father’s Education 0.0001 0.0009 0.0015 0.0021 -0.00001 0.0007
(0=0006) (0=0006) (0=0008) (0=0008) (0=0009) (0=0008)
Notes: The panel data set was constructed using NLSY79 data from 1979-1994. Data on training in 1987 is
combined with 1988 in the original dataset. Company training consists of formal training run by employer,
and military training excluding basic training. Standard errors are reported in parentheses.
Speciﬁcation (1) includes a constant, age, father’s education, mother’s education, number of siblings,
southern residence at age 14 dummy, urban residence at age 14 dummy, and year dummies.
Speciﬁcation (2) drops age-adjusted AFQT and grade completed. Average marginal eect is
estimated using average derivatives from a probit regression.Table 13
Eects of Accounting for Discounting, Expected Horizon and Welfare Costs of Taxes:
Beneﬁt Minus Cost Estimates for JTPA under Alternative Assumptions
Regarding Beneﬁt Persistence, Discounting, and Welfare Costs of Taxation
(National JTPA Study, 30-Month Impact Sample)
Direct 6-Month Welfare
Beneﬁt Costs Interest Cost of Adult Adult Male Female
Duration Included? Rate Taxes Males Females Youth Youth
30 Months No 0.000 0.00 1,345 1,703 -967 136
30 Months Yes 0.000 0.00 523 532 -2,922 -1,180
30 Months Yes 0.000 0.50 108 -54 -3,900 -1,838
30 Months Yes 0.025 0.00 433 432 -2,859 -1,195
30 Months Yes 0.025 0.50 17 -154 -3,836 -1,853
7 Years No 0.000 0.00 5,206 5,515 -3843 865
7 Years Yes 0.000 0.00 4,375 4,344 -5,798 -451
7 Years Yes 0.000 0.50 3,960 3,758 -6,775 1,109
7 Years Yes 0.025 0.00 3,523 3,490 -5,166 -610
7 Years Yes 0.025 0.50 3,108 2,905 -6,143 -1,268
Notes: (1) “Beneﬁt Duration” indicates how long the estimated beneﬁts from JTPA are assumed
to persist. Actual estimates are used for the ﬁrst 30 months. For the 7-year duration case, the average of
the beneﬁts in months 18-24 and 25-30 is used for the beneﬁts in each future period.
(2) “Welfare Cost of Taxes” indicates the additional cost in terms of lost output due to each additional
dollar of taxes raised. The value 0.50 lies in the range suggested by Browning (1987).
(3) Estimates are constructed by breaking up the time after random assignment into 6-month periods.
A l lc o s t sa r ea s s u m e dt ob ep a i di nt h eﬁrst 6-month period, while beneﬁts are received in each
6-month period and discounted by the amount indicated for each row of the table.




Women re-entrants Prime-age men and older
workers with low initial
education
Important that courses have strong
labour market relevance, or signal
“high” quality to employers.
Should lead to a qualification that is
recognised and valued by
employers.
Keep programmes relatively small
in scale.
On-the-job training Women re-entrants; single
mothers
Prime-age men (?) Must directly meet labour market
needs. Hence, need to establish
strong links with local employers,






Most unemployed but in
particular, women and
sole parents
Must be combined with increased
monitoring of the job-search
behaviour of the unemployed and





Most adult unemployed Requires careful monitoring and







Disadvantaged youths Effective programmes need to
combine an appropriate and
integrated mix of education,
occupational skills, work-based
learning and supportive services to
young people and their families.
Early and sustained interventions
are likely to be most effective.
Need to deal with inappropriate
attitudes to work on the part of





Require careful targeting and
adequate controls to maximise net
employment gains, but there is a






Men (below 40, relatively
better educated)
Only works for a small subset of the
population.
Direct job creation Most adult and youth
unemployed
Typically provides few long-run
benefits and principle of
additionality usually implies low
marginal-product jobs.
Source: Martin and Grubb, 2001 







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































aAverage marginal return to persons at the margin of attending college for a given level of index
bVariables related to schooling (higher level of index leads to a higher probability of attending
college)
Source: Carneiro, Hansen, and Heckman (2001)
Figure 15
Annualized Average Marginal Return for Those at the Margin




Index of Factors Promoting College Attendance




























Percentage Ever Received Credential During the 48-Month Period






Source: Baseline and 12- , 30- , and 48-month follow-up interview data for those who completed 48-month interviews.
aFigures pertain to those who did not have a high school credential at random assignment.
*Difference between the mean outcome for program and control group members is statistically significant
at the 5 percent level. This difference is the estimated impact per eligible applicant.



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Family Background Gaps for White Males, NLSY79
(Measured Relative to the Highest Family Background/AFQT Quartile)
Enrollment in College 2-Year College Completion
Gap: Coe!cient Std. Err. w-stat Coe!cient Std. Err. w-stat
q4-q1 0.580 0.042 13.810 -0.374 0.154 -2.429
q4-q2 0.370 0.034 10.882 -0.189 0.077 -2.455
q4-q3 0.299 0.029 10.310 -0.124 -0.067 -1.851
4-Year College Completion Percentage with No Delay of Entry
Coe!cient Std. Err. w-stat Coe!cient Std. Err. w-stat
q4-q1 0.615 0.108 5.694 0.499 0.159 3.138
q4-q2 0.337 0.060 5.617 0.188 0.075 2.507
q4-q3 0.137 0.043 3.186 0.099 0.056 1.768
Years of Delay Enrollment in 4-Year vs. 2-Year College
Coe!cient Std. Err. w-stat Coe!cient Std. Err. w-stat
q4-q1 -2.793 0.817 -3.419 0.040 0.084 0.476
q4-q2 -1.301 0.387 -3.362 0.133 0.045 2.956
q4-q3 -0.627 0.286 -2.192 0.054 0.034 1.588Variable: Coefficient Std. Err. t-stat Coefficient Std. Err. t-stat Coefficient Std. Err. t-stat
q1-q4 -0.118 0.072 -1.640 -0.081 0.069 -1.180 -0.037 0.068 -0.540
q2-q4 -0.081 0.067 -1.200 -0.058 0.058 -1.010 -0.040 0.057 -0.700
q3-q4 -0.087 0.066 -1.310 -0.013 0.051 -0.250 -0.097 0.052 -1.860
Southern Residence at Age 14 -0.012 0.047 -0.260 -0.006 0.047 -0.130 0.070 0.049 1.430
Broken Home -0.076 0.051 -1.500 0.002 0.060 0.040 -0.069 0.057 -1.200
Urban Residence at Age 14 0.054 0.048 1.120 0.042 0.048 0.870 -0.013 0.047 -0.280
Mother's Education 0.024 0.011 2.310 0.035 0.011 3.150 0.023 0.011 2.100
Father's Education 0.029 0.008 3.640 0.042 0.008 5.390 0.042 0.008 5.160
Constant -0.213 0.138 -1.550 -0.347 0.136 -2.550 -0.133 0.137 -0.970
Variable: Coefficient Std. Err. t-stat Coefficient Std. Err. t-stat Coefficient Std. Err. t-stat
q1-q4 -0.538 0.354 -1.520 -0.052 0.171 -0.300 -0.058 0.066 -0.880
q2-q4 -0.247 0.234 -1.060 -0.116 0.145 -0.800 -0.035 0.055 -0.640
q3-q4 -0.098 0.224 -0.440 0.072 0.138 0.520 0.040 0.053 0.750
Southern Residence at Age 14 0.010 0.204 0.050 -0.156 0.119 -1.310 0.046 0.050 0.900
Broken Home -0.188 0.268 -0.700 -0.057 0.154 -0.370 0.240 0.056 4.320
Urban Residence at Age 14 -0.084 0.182 -0.460 -0.247 0.139 -1.770 -0.036 0.045 -0.790
Mother's Education -0.067 0.053 -1.270 0.020 0.028 0.720 -0.012 0.012 -0.990
Father's Education 0.007 0.038 0.190 0.012 0.021 0.570 0.010 0.010 1.090
Constant 1.510 0.618 2.450 0.133 0.340 0.390 0.040 0.136 0.290
Variable: Coefficient Std. Err. t-stat Coefficient Std. Err. t-stat Coefficient Std. Err. t-stat
q1-q4 0.281 0.144 1.960 -0.070 0.112 -0.630 0.038 0.091 0.420
q2-q4 0.294 0.142 2.080 -0.071 0.088 -0.810 -0.032 0.071 -0.440
q3-q4 0.192 0.138 1.390 0.066 0.072 0.920 -0.068 0.064 -1.070
Southern Residence at Age 14 -0.040 0.107 -0.370 0.008 0.074 0.110 0.015 0.060 0.240
Broken Home -0.186 0.120 -1.550 0.091 0.100 0.910 0.008 0.077 0.110
Urban Residence at Age 14 0.004 0.128 0.030 0.121 0.075 1.610 0.007 0.061 0.120
Mother's Education 0.029 0.023 1.230 0.027 0.017 1.610 0.017 0.013 1.320
Father's Education 0.035 0.018 1.960 0.026 0.012 2.260 0.015 0.009 1.640
Constant -0.584 0.378 -1.550 -0.223 0.214 -1.050 0.338 0.169 2.000
Lowest AFQT Tertile Middle AFQT Tertile Highest AFQT Tertile
Lowest AFQT Tertile Middle AFQT Tertile Highest AFQT Tertile
Panel B - 2-Year College Completion Rate
Table B-3
Gaps in Enrollment, Completion, Delay, Type of College
White Males, NLSY79
(Measured from Highest Family Background / AFQT Quartile)
Panel A - Enrollment in College
Lowest AFQT Tertile Middle AFQT Tertile Highest AFQT Tertile
Panel C - 4-Year College Completion RateVariable: Coefficient Std. Err. t-stat Coefficient Std. Err. t-stat Coefficient Std. Err. t-stat
q1-q4 -0.164 0.211 -0.780 0.038 0.154 0.240 0.148 0.132 1.130
q2-q4 -0.421 0.193 -2.180 -0.062 0.109 -0.560 -0.079 0.092 -0.860
q3-q4 -0.372 0.191 -1.950 0.060 0.089 0.670 -0.053 0.093 -0.570
Southern Residence at Age 14 0.209 0.145 1.440 0.023 0.092 0.250 -0.090 0.086 -1.040
Broken Home 0.023 0.185 0.120 0.117 0.119 0.980 -0.242 0.095 -2.540
Urban Residence at Age 14 -0.180 0.152 -1.190 0.142 0.096 1.480 0.009 0.080 0.110
Mother's Education 0.056 0.030 1.860 0.022 0.024 0.930 0.025 0.020 1.280
Father's Education -0.028 0.027 -1.030 0.013 0.015 0.870 0.010 0.014 0.680
Constant 0.511 0.488 1.050 0.151 0.289 0.520 0.371 0.258 1.440
Variable: Coefficient Std. Err. t-stat Coefficient Std. Err. t-stat Coefficient Std. Err. t-stat
q1-q4 -0.629 1.418 -0.440 0.851 0.781 1.090 0.106 0.555 0.190
q2-q4 1.652 1.298 1.270 1.258 0.554 2.270 0.747 0.386 1.930
q3-q4 0.781 1.281 0.610 0.299 0.452 0.660 0.302 0.390 0.770
Southern Residence at Age 14 -1.559 0.976 -1.600 -0.403 0.467 -0.860 0.332 0.364 0.910
Broken Home 1.158 1.245 0.930 -0.370 0.605 -0.610 0.146 0.401 0.360
Urban Residence at Age 14 -1.050 1.019 -1.030 -0.054 0.489 -0.110 -0.057 0.335 -0.170
Mother's Education -0.363 0.203 -1.790 -0.061 0.122 -0.490 -0.157 0.084 -1.870
Father's Education 0.149 0.182 0.820 -0.035 0.078 -0.450 -0.022 0.060 -0.370
Constant 5.242 3.277 1.600 1.847 1.467 1.260 2.776 1.088 2.550
Variable: Coefficient Std. Err. t-stat Coefficient Std. Err. t-stat Coefficient Std. Err. t-stat
q1-q4 -0.040 0.126 -0.320 -0.009 0.081 -0.110 -0.110 0.076 -1.440
q2-q4 -0.219 0.112 -1.950 -0.045 0.066 -0.680 -0.117 0.061 -1.920
q3-q4 -0.270 0.107 -2.520 0.036 0.056 0.650 -0.020 0.056 -0.350
Southern Residence at Age 14 0.044 0.089 0.490 -0.057 0.055 -1.030 0.014 0.052 0.260
Broken Home 0.103 0.104 0.990 -0.012 0.073 -0.170 -0.019 0.065 -0.290
Urban Residence at Age 14 0.128 0.096 1.330 -0.055 0.057 -0.960 -0.045 0.052 -0.850
Mother's Education -0.014 0.020 -0.700 0.027 0.012 2.210 0.025 0.011 2.170
Father's Education -0.007 0.015 -0.480 0.013 0.009 1.550 0.013 0.009 1.540
Constant 0.963 0.301 3.200 0.298 0.157 1.900 0.340 0.147 2.320
Lowest AFQT Tertile Middle AFQT Tertile Highest AFQT Tertile
Panel D - Percentage With No Delay of Entry
Table B-3 (continued)
Gaps in Enrollment, Completion, Delay, Type of College
White Males, NLSY79
(Measured from Highest Family Background / AFQT Quartile)
Lowest AFQT Tertile Middle AFQT Tertile Highest AFQT Tertile
Panel E - Years of Delay of Entry
Lowest AFQT Tertile Middle AFQT Tertile Highest AFQT Tertile
Panel F - Type of SchoolTable B-4
Coe!cients for the Construction of the Family Background Index
Regression of College Enrollment on Southern and Urban Origin,
BrokenHome, and Parental Education, White Males, NLSY79
Variable: Coe!cient Std. Err.
Southern Origin 0.0266 0.0233
Broken Home -0.0544 0.0270
Urban Origin 0.0603 0.0235
Mother’s Education 0.0310 0.0054
Father’s Education 0.0400 0.0033
AFQT 0.0046 0.0006
Constant -0.6814 0.0538